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SOIL EROSION 

BY 

F. A. STOCKDALE, C.M.G., C.B.E. 

Agricultural Adviser ^ Colonial Office. 

In an addreBs upon agricultural development in the tropics, which 
was given at the annual meeting of the Empire Cotton Growing 
Corporation in 1929, I referred to the importance of the subject of 
soil erosion. Attention was drawn to this in the Empire Cotton 
Growing Review for October, 1929, and I have now been asked to 
contribute a short article summarizing the efforts which have 
been made in the Empire during the past five years to deal with this 
problem. 

In the address mentioned above, I referred to conditions obtaining 
in Ceylon, where for a number of years endeavours had been made 
by the Department of Agriculture to arouse public opinion as to the 
seriousness of soil erosion in that Colony, and to the need for the 
adoption of protective measures. To any visitor to Ceylon during 
the monsoon rains, the waters in the rivers present ample evidence 
of the amount of soil which is annually lost. From 1873 onwards 
the attention of the Government had been constantly drawn to the 
losses which were being continuously incurred from soil erosion, and 
in several reports the seriousness of the problem was emphasized. 
Numerous recommendations for dealing with it were made, but few, 
if any, of these recommendations were adopted. 

It had not been sufficiently realized in Ceylon that, as has been 
so aptly put recently by General Smuts in connection with a soil 
erosion campaign in the Union of South Africa, “ there is only one 
solution, and that is the education of public opinion.’* South Africa 
today has vast areas of mountainsides which are bare rock, Jheir 
overlying soil having been washed out to the sea. With the loss 
of this overlying soil, floods have become more severe. Legislation 
can effect some improvement in the control of soil erosion, but it is 
likely to be insufficient because any law is effecti;“'e only when the 
people of the country concerned are in the state of mind to carry 
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out that law. The Union of South Africa has been fully arouse<^; 
to the fact that there must be insurance for the future, that jfc 
policy must be evolved to protect the interests of the countryj|ts 
a whole, and that no more constructive avenue of employment ccjjlid 
bo found for unemployed persons than the utilization of their services 
on reclamation work as part of a soil erosion campaign subsidized 
by the State. 

Little real interest was taken in the question in Ceylon until 
about 1923, when a determined effort was made to arouse public 
and “ planting ” interest. Visitors to Java had been impressed by 
the steps which were being taken in that country to preserve its soils 
from erosion, and the propaganda campaign which was then started 
met with a ready response from all classes of agriculturists. A 
Committee on Soil Erosion which reported early in 1931 stated that 
the successful propaganda work which had been done by the Depart- 
ment of Agriculture had been fruitful in stimulating agricultural 
interest in soil erosion, and in leading tea and rubber plantations to 
experiment in the use of cover crops, in new methods of opening 
land, and in modifying drainage systems. This Oommittoe visited 
all parts of Ceylon and reported that a marked change in agricultural 
methods and outlook had taken place. It felt that the agriculturists 
of Ceylon were to be congratulated on the useful work of soil con- 
servation which had been effected during the previous five years. 
It also commended the Department of Agriculture for the investi- 
gational and research work which it had undertaken, and suggested 
that the newdy-formed research organizations for the tea, rubber, 
and coconut industries should be asked to regard the problem of 
soil erosion as of the greatest importance, and to organize systematic 
investigational work in collaboration with the Department of Agri- 
culture. The depression in the tea and rubber industries during 
the years following 1931 was, however, responsible for a reduction 
in the efforts to cope with the problem of soil erosion, but it is to be 
hoped that now that more prosperous days have returned, estate 
owners and superintendents will redouble their efforts to control 
the waste of their capital assets—their soils— and that the Ministry 
of Lands and Agriculture will take a leading part in the propaganda 
whifth is necessary to educate public opinion in a persistent demand for 
soil erosion control. 

The prevention of soil erosion is now recognized as being one of 
the most important agricultural problems in many parts of the world. 
The experience of older countries can be relied tpon for serious 
warnings as to its effects, and the valuable lessons which can be 
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learned from southern European countries should not be overlooked. 
The deterioration of considerable areas of land in some of the Greek 
islands where terracing has not been adopted, is apparent, whilst, on 
the other hand, the elaborate terraces to be found in southern Prance, 
Italy, and Sicily command admiration. The care which is devoted 
to terracing in olive groves and vineyards in Italy is most commend- 
able, and one cannot refrain from wondering what changes in the 
methods of opening tea and rubber estates on hilly lands in the East 
would have been made had the pioneers been conversant with the 
methods used for the preservation of soils in southern Europe. 

The wastage of soil which has occurred in the United States of 
America, and the efforts which are being made to check further loss, 
are now well known. The example of Japan in its measures for the 
preservation of soil, forest, and water resources, is being appreciated, 
and in Java it is provided that forest lands can only be opened in 
economic crops if adequate contour drains are established and 
terraces made before planting begins. 

During the past few years it has been recognised that the soil 
erosion problem in any country must receive nation-wide considera- 
tion, and special attention is now being given to it in a number of 
countries in the British Empire. A standing Committee has been 
set up in Tanganyika — on which the Agricultural, Veterinary, 
Geological, Forestry, Public Works and Railway Departments are 
represented — to study the problem of soil erosion and make recom- 
mendations as to work which should be undertaken to check its 
effects. It has as its Chairman the Director of the East African 
Agricultural Research Station at Amani. In Nyasaland soil erosion 
is being taken seriously, and sound preventive works have been 
undertaken there, and also in Southern Rhodesia and Basutoland. 
The seriousness of the problem in some of the native reserves in Kenya 
has been recognized, and a careful study of the factors which are 
responsible has been commenced. In the Seychelles, a scheme for 
the reafforestation of the hilltops of Mahe, one of the granitic 
islands with high rainfall, has been sanctioned. In the native 
reserves of Northern Rhodesia it is also recognized that soil erosion 
is going to be one of the important agricultural problems of the 
future, whilst the Union of South Africa has recently launched a 
campaign to render financial assistance to local authorities and land- 
owners for measures against soil erosion, and to combat it in the 
native reserves. The estimated cost of the work to be undertaken 
in the reserves during the next five years is £100,000, and one of the 
principal objects of this campaign is to ensure the preservation of the 
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chief watersheds of the principal rivers of the Union. During the 
first five months of its operation 100 miles of embankments and 200 
dams have been constructed in the native reserves. 

In cotton-growing areas in Africa, the dangers of soil erosion have 
been recognized. At the Cotton Experiment Station at Makwapala 
in Nyasaland, for example, erosion became so serious that three years 
after its opening it became necessary to ridge-terrace the whole 
Station. Again, at the Serere Experiment Station in the Eastern 
Province in Uganda a certain area suffered so severely from sheet 
erosion that after twenty years little soil was left. The area had been 
eroded to the sterile subsoil which was practically unproductive. 
New areas had to be opened for experimental work and a change 
in the system of agriculture introduced. 

In certain areas of Uganda and Tanganyika pressure of population 
has led the inhabitants of their own volition to apply preventive 
measures, and cultivation methods are not always responsible for 
erosion. The greatest damage to be seen in Tanganyika and Kenya 
is in areas where relatively little cultivation is practised. Areas 
which are overstocked — and there are many of these in East Africa — 
suffer severely. In such districts all grazing is eaten down “ to the 
bone,” and in many the grasses are tom up by the roots. The whole 
countryside is not only overgrazed but it is grossly overtrampled, 
especially during the dry season. This reduces the soil to a powder 
which is either blown by the wind or washed away with the first 
rains. As soon as the grasses “ spring ” after the first rains they are 
ravenously devoured, and no satisfactory growth of grass takes place 
to bind together the loose powdery soil and prevent its erosion. 
Certain native reserves in East Africa are showing the effects of serious 
damage from overstocking, and the danger to the tribes affected is 
a real one. 

In West Africa the effects of soil erosion are as yet relatively 
unimportant. Here the farms are still small and cultivation on 
mounds or ridges is general. 

In Northern Rhodesia the traditional native agricultural system 
was similarly in small farms cut out of the bush, but, with the intro- 
duction of ploughs, there has been a piecemeal departure from this 
system towards an imitation of the European farm. Erosion from small 
holdings of two to three acres in extent is insignificant, particularly if 
these are cut out of dense bush in which large numbers of tree-stumps 
are left, but the loss of soil from ploughed farms of ten to twenty acres 
in extent, which have been establi^ed in open country so as to avoid 
th# cost of stumping, is considerably,^ In the course of this transition, 
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ploughing is frequently done up and down the slope, certain tradi- 
tional crops abandoned, and other recognized native methods of 
cultivation changed. For example, the growing of finger millet 
has been abandoned for maize and the greater millets, as the bush 
areas have been left for the open country. Less groundnuts are 
being grown, and sweet potatoes instead of being planted on mounds 
are grown on the flat. Tlie ploughing increases the run-off of water, 
and there are no tree-stumps to check the flow. There is more 
run-off in maize cultivations than in those of finger millet, and the 
departure from growing sweet potatoes on mounds is a mistake. 
The result of these changes is that soil erosion is becoming more 
serious, and unless some alteration in the system is effected devastation 
may result. It is not to be expected that a reversion to the traditional 
methods of the past will be either practicable or possible, and efforts 
must be directed towards building up, upon the basis of the now 
forsaken native methods, a system which will make continuous 
cultivation possible. 

This problem of continuous cultivation without loss of soil 
fertility is one to w^hich the Department of Agriculture in Nigeria 
has devoted much energy during the past fifteen years, and the 
results which have been obtained from systems of green manuring 
and mixed farming are encouraging. Cultivation on ridges as a 
counterpart to the traditional cultivation on mounds has been 
adopted. This checks soil erosion, and soil fertility is being main- 
tained by the use of green manures or cattle manure. 

In Tanganyika experiments in terracing and anti-erosion methods 
have been started in both European and native cultivations in the 
Moshi and Arusha districts, and contour planting is spreading where 
ridge cultivations have been started. Drainage w^orks primarily 
designed to safeguard the railway have also been made to serve the 
purpose of soil protection. 

In Nyasaland various measures against soil erosion have been 
adopted in the tea cultivations on undulating lands, and for tobacco 
and cotton lands the establishment of Mangum terraces is becoming 
general where ploughing is practised. This system is also commonly 
adopted in Southern Rhodesia. The terraces are broad-based ridge 
terraces of earth which are made at varying distances apart according 
to the nature of the soil. For clay soils, the ridge terraces are 
spaced so that a terrace is built for each vertical fall of 2 feet in the 
slope of the land, and, in sandy soils, for each vertical fall of 4| feet , 
These ridge terraces are not level, but are graded according to the 
slope of the land. The Mangum terraces have been found to be of 
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the greatest value, and full particulars of their constmction are given 
in the Nyasaland Department of Agriculture Bulletin No. 11 (New 
Series), 1934. 

In Basutoland, soil erosion is being combated by the creation of a 
number of large shallow reservoirs in which flood waters from the 
hillsides can bo collected. In this way the flow of water is being 
checked. From these reservoirs water is drawn along contour 
furrows for irrigation purposes, and the moisture of the soil is in- 
creased by seepage. 

In the Union of South Africa anti-erosion work consists mainly 
of making dry stone walls and grass-covered banks along the con- 
tours. The work is always started at the top of the catchments. 
The stone walls have a wide base, and are 2 feet high with a hori- 
zontal crest. They are spaced at every 6 feet of vertical drop in the 
slope. The grass-covered banks are spaced about 100 feet apart, 
and have openings 10 feet wide in them to prevent breaches. If the 
banks are required only to deal with the rainfall precipitation on the 
area concerned, the openings are omitted, and where the banks are 
continued across natural depressions, their heights are raised and 
their sections suitably increased. In this way, it is possible for a 
series of terraces gradually to be built up and a contouring 
of the land for agricultural purposes effected. Areas which have 
already been sheet eroded are being fenced and planted with cactus 
and salt bush. On such lands no grazing is to be permitted until 
some recovery has b(?en brought about, and when limited grazing can 
be safely allowed, it is proposed to restrict for a while such grazing 
to one-third of the area and to permit it only from the time when 
the grasses have flowered and set seed up to the onset of the first rains. 

I have endeavoured in the preceding paragraphs to give some 
account of the steps which are being taken in various parts of the 
Empire to control soil erosion. It has been shown how the measures 
differ under varying conditions of soil and climate. The amount of 
soil erosion naturally varies in degree with different methods of 
cultivation and on different types of soil. Measures suitable for deal- 
ing with the problem in wet areas, where permanent crops such as 
tea and rubber are grown, may not be suitable even for areas of 
lesser rainfall where coffee is grown as a permanent crop, and more 
certainly will not be suitable for adoption in areas where annual 
crops such as cotton and cereals are cultivated. Preventive or 
remedial measures must be framed with due regard to the soil type, 
the rainfall and its distribution, and the slope of the land. They 
should aim at checking the velocity of the run-off and, if possible, 
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increasing the absorptive capacity of the soil. Soils vary in their 
erodibiiity according to their capacity for absorption, their pore 
space, and the nature of the clay fraction. 

Certain loams have a higher absorptive capacity than sands, 
and it is known that soils which are inclined to swell and become 
sticky when they are wetted, erode much more readily than soils 
which “ walk clean ’’ after rains. The red loams of the wetter 
areas of Kenya do not erode so readily as the greyer soils of the drier 
areas of the Colony which have a higher silica ratio. These grey 
soils crack when dry and are inclined to become powdery. With 
the first heavy rains the top layers, which are reduced to a powdery 
state, are washed away readily, and when wetted these soils swell 
and have poor absorptive capacity. The soils of Jamaica do not 
erode to the same extent as those of Ceylon, and it may generally 
be accepted that friable soils with a low silica ratio are not subject 
to such a marked degree of erosion as plastic soils with a high 
silica ratio. The subsoil condition is also of importance and should 
not be overlooked in any investigations of soil erosion. In Nyasaland, 
for example, the formation of subsoil pans or crusts is common. 
Some soil types also have a special tendency to compact, and this is a 
factor which also should not be overlooked. 

In forest soils, the maximum capacity for absorption is to be 
found in the upper layers, whilst in cultivated arable land this is 
to be found in the lower levels. This is due to the compacting 
action on the surface soil by the direct impact of rain. Further, 
a natural forest soil has been shown to have an absorptive capacity 
fifty times as great as the same soil when under arable cultivation. 
This increased absorption is due to the capacity of the surface layers, 
formed of forest debris, to take up water. Mulching with dry leaves 
and grass has been found in the West Indies to be most beneficial 
in cacao, lime and other fruit cultivations, and in certain areas under 
sugar-cane. In the cultivation of permanent crops it is therefore 
apparent that the first aim should be to maintain a satisfactory 
soil cover. This helps to protect the land from the compacting 
effect of the rain and to maintain the absorbent structure of the soil. 
A good surface litter on the soil is desirable; if it can be secured. 
This not only has a high absorptive capacity l^ut it checks the beating 
effect of rain and prevents the silting up of the soil pore space by the 
washing down of finer particles. Subsidiary measures consist of 
terracing, contour planting, silt-pitting, contour drains, and the 
growing of leguminous or other plants. 

In areas devoted to annual crops the establishment of contour 



8 


THE EMPIRE COTTON GROWING REVIEW 


terraces and ridges is necessary so that they may form barriers to 
break the velocity of the run-off. Arable lands with annual crops 
suffer from erosion most seriously because they are fallow at some 
stage of the cultivation, and where crops can only be grown at wide 
intervals erosion is inclined to become worse. The amount of erosion 
depends greatly upon the gradient of the land, and upon whether 
the rainfall comes in storms or in regular showers. Anything which 
can be done to assist the levelling of land in a series of terraces 
is advantageous, and a continuous crop cover should be aimed at 
if possible. Local circumstances must, however, inevitably be the 
guide to the choice of remedies. 

The soil erosion problem is still one which demands much greater 
attention than it is receiving even today. Areas in the upland 
regions of watersheds have been and are being denuded of forests, 
and millions of tons of valuable soil are being carried in floods to 
waste. Other areas of forests have been replaced by cultivations 
of tea, rubber, cacao and coffee, without adequate measures to safe- 
guard against the loss of capital assets through soil erosion. The 
desire for early returns has led to the adoption of measures designed 
to force early growth by the exploitation of virgin soils, and the 
dangers have as yet been insufficiently recognized. 

Agriculturists in many parts of the Empire have been, and are, 
abandoning the traditional methods of agriculture in their countries 
for the extended cultivation of economic crops. Such efforts are 
responsible for a greater waste of soil from erosion than was formerly 
the case, and in certain areas may lead to its ruination unless 
protective measures are taken. 

Overstocking is becoming general in many parts of East and 
South Africa, and a state of devastation may soon have to be faced 
in certain areas. 

To all Departments of Agriculture the study of the problem of 
soil erosion is a matter of paramount necessity, and it is to be hoped 
that the efforts blready made, however commendable, will be re- 
doubled in the futare in the hope of finding satisfactory solutions 
before it is too late. It cannot be too strongly emphasized that the 
real solution is likely to be found in the education of 'public opinion* 
This will lead to a demand for measures which at present may seem 
to be unattainable either because of financial considerations or of 
apathy amongst the growers themselves. If the seriousness of the 
problem is once fully realized, the adoption of remedial and pre- 
ventive measures will follow. 

Received October, 1934 . 
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BRITISH COTTON INDUSTRY RESEARCH 
ASSOCIATION 
THE SHIRLEY INSTITUTE 

BY 

R. H. PICKARD, D.Sc., F.R.S. 

The idea of forming a great research organization for the benefit 
of the cotton industry was first put forward in 1917, and a provisional 
committee was formed in Manchester to evolve a practical scheme. 
The federations and associations representing all sections of the 
producing end of the industry gave t|ieir support, and in July, 1919, 
the British Cotton Industry Research Association was incorporated. 
Before any work was started, the policy of the Association was defined 
in these words: To try to understand the chemical and physical 
changes produced during tlie manufacturing processes, and so to 
establish, gradually, a broad highway along w’hich future advances 
may be made. 

* At Didsbury, just within the Manchester City boundary, the 
Council of the Association acquired a large mansion with some 
15 acres of land, which was renamed the Shirley Institute, and formed 
the nucleus of the present research station. The house was altered 
and modernized to serve as a central administrative block, and the 
coach-houses and outbuildings were converted into experimental 
workshops. The building of the laboratories was commenced 
towards the end of 1920, and these were equipped and made ready 
for research work about a year later. 

In the meantime a Director of Research (the late Dr. A, W. Crossley, 
F.R.S.) was appointed, and the necessary staff of research workers, 
which in June, 1922, numbered fifty, was recruited. A programme 
of research work was drawn up in consultation with sub-committees 
of technical men from the different branches of the industry, and 
covered investigations from the raw material right through all the 
manufacturing processes to the finished product in the form of yarn 
or fabric. 

The research work was originally organized under departments: 
Chemistry (Organic and Inorganic), Physics, Botany, Colloid 
Chemistry and Physics. Later a Testing Department was added. 
This method of organization continued until some five years ago. 
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when the various departments were rearranged according to pro- 
cesses — for example, Spinning, Sizing, Weaving, Bleaching, Dyeing. 

It may be of interest briefly to sketch the development and 
progress of the Shirley Institute from the opening of the first block of 
laboratories by H.E.H. the Duke of York, early in 1922, until the 
present time. 

It was realized that the research work wliich the Institute had to 
undertake was very largely in the nature of an exploration into un- 
charted regions. One of the first tasks of the staff was to study the 
scientific literature and summarize what was known about the raw 
material they were to deal with. The Council decided that the 
Association must possess its own Library, and by gifts and purchases 
a start was made in building up what is now the most extensive 
collection under one roof of scientific and technical books and journals 
relating to cotton. Concurrently with their study of the literature, 
the research workers had to familiarize themselves with the processes 
of conversion of raw cotton into finished cloth, and the machinery 
used for the purpose. This necessitated frequent visits to mills and 
works, and it often happened that managers and practical men in 
the industry did not take too kindly to the idea that they could learn 
anything of value about cotton-processing from scientists with no 
technical experience. 

The fundamental research work, which it was necessary to under- 
take before embarking on wider problems more closely affecting the 
industry, was planned and started. It was found that the establish- 
ing of the “ broad highway was a slow and laborious process, and 
although it was pursued steadfastly, and steady progress was made, 
the Institute was not without its critics, who doubted whether 
expenditure on research was worth while. It soon became obvious 
that the original laboratory accommodation was insufficient, and a 
new wing of six rooms, which now houses the Testing Department, 
was built in 1923. In the year following, all the units of the industry 
gave evidence of their faith in the work by doubling their contribu- 
tions, and with increased staff and better facilities more rapid progress 
was made. 

About this time the Empire Cotton Growing Corporation asked 
the Association to be responsible for and supervise spinning tests of 
Empire cottons, wliich were carried out under great difiSculties in 
members’ mills. From the first, active co-operation had been 
maintained with the Corporation. A joint standing committee of 
the two bodies was set up in 1922, mainly for the purpose of consider- 
ing the line of demarcation between the research activities of the 
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Corporation and the Association. This comrnittee was of opinion 
that there should not be any clear line of demarcation, but that the 
Shirley Institute should serve as the main centre in England for 
laboratory and industrial research required by the Empire Cotton 
Growing Corporation, and the Corporation should place at the 
disposal of the Association the facilities it might acquire in the cotton- 
growing fields of the Empire for field research. Wlien the new 
laboratories were ready, arrangements were made for men appointed 
to post-graduate studentships under the Corporation to spend some 
time at the Shirley Institute with the object of being brought into 
touch with the problems relating to the cotton plant and fibre, and 
becoming acquainted with the grading of cotton, its marketing, and 
the processes of its manufacture. This form of co-operation w^as 
extended until a course at the Institute became a recognized part 
of the training of the newly appointed officers of the Corporation, 
whilst officers at homo on leave found further visits of considerable 
practical value. 

It will be seen that the first five years of the life of the Association 
were occupied largely in preliminary organization, providing the 
accommodation, staff and facilities for research, and laying the 
foundations on which applied research work could be built. During 
this period a large amount of fundamental work was done, and a mass 
of scientific data w^as obtained. This proved invaluable when the 
time arrived for the application to works practice of tlie results of 
laboratory investigations. New methods of testing were evolved, 
and a large number of unique testing instruments were planned and 
constructed. A casual examination of cotton of different growths 
will reveal variations in length and colour, and the experienced buyer 
will be able to detect other differeneoB wiiich are of importance. 
By means of suitable instruments and research metliods, how^ever, 
the characteristics of cotton may be stated in fairly definite terms, so 
that it is possible, with reasonable certainty, to group cottons, even 
when pulled down from the finished yarn or fabric, into the various 
distinctive types. As the result of the early work done by the 
Institute, definite information is available on tlie physical and 
chemical characters of the cotton hairs, and the industry can be 
given advice on the spinning quality of cottons, their tendency to 
form neps, and their suitability or otherwise for certain types of 
finished material. 

It was in 1924 that the first members’ visiting day was held at 
the Institute, Only a comparatively small number attended, and 
the general impression Seemed to be that the display of w^ork and 
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results was too scientific and too far removed from the day-to-day 
routine of cotton-processing to excite much interest. Probably very 
few of the practical men who visited the Institute on the first and 
subsequent members’ days realized the implications and possibilities 
of the results of fundamental researches which were demonstrated. 
The regular holding of members’ days was continued, and there is 
little doubt of the interest now displayed. At one recent demonstra- 
tion extending over two days, there were 1,460 visitors from members’ 
firms. Lectures by members of the staff provided another valuable 
method of contact and co-operation with the industry, and these 
lectures, which were, and are still, given to a large number of trade 
societies and organizations, have always been very much in demand. 

In 1928 a new department — the Eayon Department — was in- 
augurated, and another wing to the laboratories was built and 
equipped for its accommodation. This department was the outcome 
of the desire of a section of the members for research to be extended 
to the utilization of rayon in conjunction with cotton and other 
fibres. The work on rayon has been carried out alongside that on 
cotton, and has already produced interesting and valuable results. 

On the attainment of its tenth birthday, in 1929, it may reasonably 
be claimed that the Association had established the “ broad high- 
way ” which was originally laid down as its policy, and possessed 
the knowledge, the staff, and the facilities necessary to make future 
advances for the benefit of the industry. The researclies which 
had been undertaken at that time covered a very wide field, and 
included properties of the cotton hair and its variations under 
specified conditions of growing and breeding, strength and other 
qualities of yarn, cloth structure, sizing, bleaching, mercerizing, 
dyeing and finishing, as well as investigation of the machinery used 
in the various processes. The large fund of knowledge which had 
been acquired, though no doubt far from complete, was sufficient to 
enable every link in the chain of manufacture to be critically examined. 
Methods of process-control had been created and utilized by the 
industry. Improvements and refinements in processes and machinery 
had been made and developed. The causes of imperfections of obscure 
origin had been ascertained, and recurrences prevented. Many day- 
to-day problems and difficulties of the industry had been solved and 
overcome. 

In 1929 the Council decided that the time had arrived to extend 
the operations of the Association. They recognized that laboratory 
results could not be of value unless and until they were applied in 
mills and works, and effective methods were initiated to provide 
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a bridge, by means of which research results could be got over to the 
trade. An important decision was made to provide extensive 
experimental workrooms in which laboratory results could be tried 
out, instead of, as hitherto, in members’ mills. These buildings were 
erected in 1930, and, with the generous assistance of textile machinists, 
were equipped with the most up-to-date machinery for spinning, 
sizing, and weaving. One of the reasons for the provision of the 
experimental spinning room was to enable spinning tests for the 
Corporation to be carried out at the Institute under controlled and 
reproducible conditions of temperature and humidity, and under 
the direct supervision of the staff. This was obviously impossible in 
. the mills. A separate section of the Spinning Department was 
formed to deal exclusively with these tests, and it is believed that 
the reports of the Institute on samples of new groui,hs of cotton 
sent in by the Corporation’s officers have been of vital importance, 
and have avoided much waste of time and effort-. 

Owing to the trade depression and the financial stringency of the 
last few years, the projected development and expansion of the work 
of the Shirley Institute had to be slowed dovii. During the same 
period the demands by members for ‘‘ ser\dce ” had increased re- 
markably, and the staff was flooded out with enquiries, special 
investigations, and examinations of faults and imperfections. The 
increase in the number of these enquiries and examinations during 
the last few years will be seen from the folloudng figures : 


Year Eliding 
September 30. 

1929 

1930 

1931 

1932 

1933 

1934 


No. of Enquiries 
and Examinations. 
500 
850 
1,400 
1,550 
1,750 
2,000 


These figures alone will show that the industry has “ accepted ” 
the research association. There may be a few still unconvinced of 
the practical value of scientific research, but the number is steadily 
dimmisliing. 

In addition to the special examinations, a large number of 
statistical and other investigations by the Shirley Institute have 
been undertaken in mills. This growth in “ application ” work has 
taxed the capacity of the staff, and has necessarily resulted in the 
curtailment of the fundamental research work in progress and the 
neglect of new fields of fundamental research. In his speech to 
members at the Annual General Meeting of the Association held in 
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November, 1984, the Chairman of the Association stated that the 
Council had come to the conclusion that it was unwise, if not danger- 
ous, to allow this state of affairs to continue. They had decided 
that there must be no cutting down of the service to members, which 
they regarded as essential to the industry today, and no neglect of 
any fundamental research, which they believed would be equally 
essential to the industry tomorrow. They had appealed for increased 
funds, and were arranging for more accommodation, staff, and equip- 
ment, so that the delayed development of the Shirley Institute might 
be proceeded with. 

The response to the appeal has been most encouraging, and the 
fact that, in a time of long-continued depression, members are pre- 
pared to increase their contributions for research is adequate proof 
of the usefulness of the Institute. 

As a recognition of the value and importance which they attach 
to the work on spinning tests, the Corporation have made a generous 
increase in their subscription to the funds of the Association, and 
their action is very highly appreciated. 

The work of the Institute has already, in a number of directions, 
eliminated those “ rule-of-thumb ” methods by which the industry 
was carried on for many years, and has substituted methods of 
scientific control. It has resulted in improvements and economies 
in processes, gradual refinements all along the chain of production, 
and a finished article of higher quality. By means of intensive 
investigation of the processes of the industry, it aims at raising its 
general technical efficiency. 

The contact between the technical experts in the industry and 
the scientific workers in the laboratory has become closer and more 
continuous; all are working for one common object. 

A large number of Shirley Institute reports are released for open 
publication in the Journal of the Textile, Institute, These are known 
as “ Shirley Institute Memoirs,” and are issued in bound form by the 
Association. The first volume was published in 1922, and twelve 
volumes are now available ; the thirteenth will be ready shortly. In 
addition to these, confidential memoirs are supplied to members 
only, and the Shirley Institute Confidential Bulletin is issued to 
members every six weeks. The Institute also publishes a Summary 
of Current Literature containing abstracts of papers and articles 
relating to cotton and rayon which are contained in British and 
foreign scientific and technical jounials. 

ITie details of the new extensions have not yet been definitely 
settled. The present intention is that they shall consist of a labora- 
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tory block of some twenty-four rooms, and considerable additions to 
the experimental spinning and weaving rooms. With the proposed 
additional buildings, the Shirley Institute, laboratories, and experi- 
mental workrooms will cover about 2 acres of ground, and will 
provide upwards of 100,000 feet floor-space. The total capital cost 
of buildings, equipment, and machinery will exceed £180,000. The 
present staff of the Association is well over 200, more than one-third 
of the total being University graduates. 


Received November, 1934 . 
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COTTON CULTIVATION IN CYPRUS 

BY 

A. PITCAIRN 

AasisUint Director of Agrictdlurc^ Cyprus. 

In Cyprus there is a wide range of soil and climatic conditions allowing 
for many diverse agricultural activities, amongst which the pro- 
duction of cotton holds a position worthy of attention. Cotton, like 
many of the other crops now grown in the Island, was produced in 
ancient times, and periods of prosperity as well as adversity are 
recorded, yet the crop has maintained a position of importance as 
a product of the Island through the ages up to the present time. 
Besides its economic value to the Island as an export crop, a fair 
percentage of the production is utilized annually in the local village 
industry of spinning and in the weaving of cotton fabrics. 

Before describing the cotton crop in detail, some brief notes on 
the Island, followed by a general outline of the agricultural resources 
and conditions, are given to enable the reader more fully to appreciate 
the position of the cotton crop in relation to the other crops and 
agricultural industries forming the rural make-up of Cyprus, as well 
as to give an indication of the various factors limiting or assisting 
production. 

Cyprus is subject to intense heat in the plains during summer and 
cold during winter. October to March are the rainy months, and 
from May to September practically no rains fall. The outstanding 
topographical features are the two distinct mountain ranges, namely 
the Southern and the Northern ranges, and the Messaoria plain. The 
highest point of the Southern range is 6,406 feet, and the mountains 
of this range are extensive and form the water catchment area upon 
which the Island mainly depends. The Northern range extends 
some J 00 miles along the coast through Kyrenia District and the 
Karpass; the highest point is 8,483 feet. The Messaoria plain is an 
extensive stretch of agricultural land lying between the two ranges 
and extending from the Morphou Bay area to Famagusta. (See 
Fig. 1, Map of Cyprus.) The area of the Island is 8,684 square miles.^ 

The population of the Island numbers 847,959 persons, of whom 
64,860 are resident within the municipal limits of the six principal 
♦ ‘‘Handbook of Cyprus,” Storrs and O’Brien. 
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district towns. The majority of the people living in the villages 
and rural areas throughout the Island are engaged in agricultural 
pursuits. The total area of cultivated land is estimated at 2,331,436 
donums,’** of which there are 2,100,586 donums of arable land, the 
remainder being vineyards and gardens. The above figures represent 
the land at present farmed by the peasantry in small holdings, but 
the areas given are believed to be under-estimated. Large scale 
farming is not practised, and with the exception of a few “ chiftlicks 
or estates, monastery and church lands, the agricultural resources 
of the country are developed by the peasant small holders.f 

Owing to the mountains there are different rainfall zones (see 
Fig. 2, Cyprus Rainfall Map), and in the plains, where the dry period 
is prolonged, it is necessary to irrigate many crops in order to increase 
production sufficient for the needs and welfare of the population. With 
such diverse conditions obtaining in the confines of a comparatively 
small Island varied agricultural pursuits are necessary, and there- 
fore the possibility of Cyprus becoming dependent on one or two 
crops only is unlikely. 

The important agricultural products vrhich contribute to the 
agricultural wealth of the Island are cereals, carobs, olives, vine 
products, potatoes, cotton, tobacco, linseed, citrus fruits, deciduous 
fruits, animals and animal products, almonds, silk, and vegetables. 
Annual crops grown on arable land are grouped as Spring, Summer 
and Winter crops, and different rotations are practised so far as 
conditions permit and if the land can be irrigated. The area and 
production of siimmer crops varies from year to year, according to 
either marketing conditions, seasonal rainfall, or quantities of avail- 
able irrigation water. 

Assuming marketing conditions are favourable, the question of 
an increased supply of irrigation water is of vital importance. The 
Cypriot peasant, however, is handicapped in many ways, owing to 
general conditions of land tenure, indebtedness and usury, in making 
use of any large scale irrigation water supplies even if such were 
available. Nevertheless, until more prosperous times for the peasant 
materialize, there is no lack of enterprise in makmg use of whatever 
water it is possible to raise by hand, animal, wind or motor power 
from wells on private lands, by irrigation from the limited number 
of perennial springs, or from chains of wells. The chain of wells 
system is arranged by sinking a number of wells at regular intervals 
apart ; these are linked up by underground tunnels, and the water 
brought to the surface through a channel at a convenient place 

* I donum — i of an a<)re. f Report on the Census of Cyprus, 1931. 

xn. 1 2 
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according to the slope of the land. Use is also made of river flood 
waters in winter by diverting through flood channels the silt-laden 
water over the cultivable land. 

The soil and climatic conditions are favourable for the production 
of cotton, and many references can be traced indicating the im- 
portance of this crop during the various periods in the history of 
Cyprus. During the Venetian occupation Cyprus hand-woven cotton 
cloth was in demand in the Levant, and the cotton industry of the 
Island was believed to have assumed its greatest importance during 
the seventeenth and eighteenth centuries. The industry declined 
somewhat during the Turkish rule on account of taxation of the crop, 
but made some recovery after the British occupation in 1878, when 
this form of taxation was abolished. Since the British occupation 
there have been no indications at any period of a marked increase 
in production, nor any signs that the crop was dwindling out of 
existence. Apart from seasonal variations in area planted and 
quantities produced, due to drought or other such conditions, the 
crop, from the point of view of its place of importance to the Island, 
has practically remained stationary. 

Cotton in Cyprus is cultivated as a summer crop and is grown 
on irrigated and non-irrigated lands. Planting takes place during 
the months of April and May and early June, according to locality, 
season, and whether the crop will be irrigated. Picking commences 
in September and continues until the end of November. The selection 
of land for the production of non-irrigated cotton depends upon the 
moisture retained by the soil after the winter rains or flood waters. 
The non-irrigated crop is usually planted on the flat and irrigated 
cotton on ridges, irrigations being given at regular intervals through- 
out the growing period. Long-stapled varieties are grown under 
irrigation and the production of non-irrigated lands is short in staple. 

Tlie annual average rainfall for the whole Island during a period 
of forty years from 1894 to 1933 was 19-19 inches. A glance at the 
rainfall map (Fig. 2) shows the rainfall zones of a normal average year. 
The cotton-growing areas are practically all situated in the zone of 
16 inches or under. 

The table on page 21 shows the average rainfall each month for 
a period of nine years at Nicosia, Morphou and Akhyritou. This 
gives an indication of the distribution of the seasons’ rainfall of the 
cotton-growing centres in the plains. 

The quantity and distribution of the winter rainfall is the deter- 
mining factor in deciding the total area to be planted to cotton. On 
this account there is an annual variation in the proportion of irrigated 



COTTON CULTIVATION IN CYPEUS 


21 


to non-irrigated crop. In seasons of heavy winter rainfall when the 
rivers flood sufficiently to allow for flood water to be distributed over 
the fields destined for cotton cultivation without irrigation, many of 
the irrigable fields are used for other crops. If late spring rains 
follow, the cotton crop is assured and yields are good. 

AVERAGE RAINFALL FOR A PERIOD OF NINE YEARS, 1925-1933 


! 

Month, , 

Nicosia, 

(Inches.) 

Morphou. 

(Inches.) 

Akhyrilou. 

(Inches.) 

January 

302 

2'C7 

3-41 

February . . . . ! 

2-81 

2-56 

2-47 

March . . . . . . ! 

0-8!) 

0-87 

1-35 

April . . . . . . : 

0-50 

000 

003 

May 

005 

0-31 

003 

June 

0-23 

0003 

! 010 

July 

008 

— 

1 0-02 

August . . 

0 11 

008 

1 

September 

0-38 

0*20 

> 017 

Octobc^r . . 

0-59 

0-20 

i 0-09 

November 

109 

102 

]'35 

December 

210 

2'0() 

203 

i 

Total , . . . ■ 

1311 

10 033 

1 13-45 

1 


In a paper on Investigations of Soil Profiles from Cyprus,”* 
published in The Empire Journal oj Experimental Agriculture, the 
following classification of Cyprus soils was given: 

lied serpentine loams. 

lied and yellowish-brown loams on igneous rocks. 

Mediterranean steppe soils on igneous rocks. 

Greyish-brown Mediterranean steppe soils on limestone, marl 
and sandstone. 

Terra rossa. 

The first three of the above groups are mainly found in the 
mountains and northern foothills of the Southern range. Cotton 
is grown on the soils of the two latter groups — namely, the greyish- 
brown soils which are mainly found in the central Messaoria, Karpass, 
and the greater parts of Larnaca, Limassol and Paphos districts 
along the coast and southern foothills of the Southern range, and the 
terra rossa, or red soils, which are found in the Morphou Bay area 
and parts of Famagusta and Kyrenia Districts. 

The average area planted in recent years is some 10,000 acres 

* “ Investigations of Soil Pi’ofiles from C 3 ^ru 8 ,” A. Reifenberg and Elinor 
K. Ewbank, The Empire Journal of Experimental Agriculture, April, 1933, Voi. I., 
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per annum, but there is often a considerable fluctuation in yield fetn 
year to year. This is mainly accounted for by the variation in the 
proportion of irrigated to non-irrigated land planted. 

The records of production since the British occupation show 
that this has been steadily maintained, and the following figures 
give the average yearly production for five decades. 


Decade Ending — 


Avera^ge Yearly Frodwiion 
of Seed Cotton, 


1889 

1899 

1909 

1919 

1929 


2,331,392 lbs. 
3,140,928 „ 
1,096,920 „ 
2,895,200 „ 
3,569,888 „ 


During the last four years the average annual production amounted 
to 1,290,128 lbs. seed cotton. The Island is now recovering from 
the effects of three years* drought, which accounts for the low pro- 
duction during the last four years. In the decade ending 1909 a 
drought almost as severe as that of 1931-33 took place in the years 
1901-02. 

The areas wdiere irrigated cotton is generally grown are the 
Morphou Bay area, Solea Valley and other parts of Nicosia District, 
especially in the neighbourhood of Kythrea, Nissou, Dali, Potamia, 
and Tymbou; the Messaoria villages of Famagusta District and the 
Karpass; Kiti, Perivolia and Livadhia in Laniaca District; Episkopi 
and Kolossi in Limassol District; Ktima, Ashelia, Kouklia and Polis 
in Paphos District ; and Lapithos and Karavas in Kyrenia District. 
Non-irrigated cotton is grown in most villages in the plains and 
around the coast. 

The native varieties cultivated in tlie early days were derived 
from the species Gossypium herbaceuvif and a strain of this species 
is still produced in the Island for use in the local spinning and weaving 
industry. Small varieties of a brown cotton are also grown in limited 
quantities, the brown lint of which is used to make cloth of the 
natural colour of the lint. At different periods since the British 
occupation a number of American varieties have been introduced, 
but none of these have beeri kept pure, and the bulk of the cotton 
now produced in the Island is a strain not commercially pure and 
locally known as Titsiros. Several Egyptian strains have also been 
imported for trial, and some success has resulted from an imported 
variety, Mesowhite, obtained from Iraq, 

Sufficient attention is not given by the planters to spacing, thinning 
and weeding, picking is badly done, and grading is not practised. 
Ginning is carried out by local merchants who own one or two gins 
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only, and the ginning is done unsystematically over a long period 
during the winter months. 

The most serious insect pest is the Pink Boll Worm {Platyedra 
gossypiella). Other pests causing damage to a lesser extent are the 
Spiny Boll Worm {Earias insulma), the Small Black Stainer {Oxy- 
carenus hyalinipennis), Aphids {Aphis gossypii), and various species 
of grasshoppers which attack young plants. 

There is no legislation controlling the industry as regards seed 
distribution, marketing, or ginning, but under the Diseases of Plants 
Prevention Law measures are provided for : 

(a) regulating the import of cotton seed ; and 
(/>) uprooting and destroying or ratooning all cotton plants 
annually by a fixed date. 

The average quantity and value of the exports of cotton lint 
and cotton sc^ed for the last two five-year periods were : 



Colton Lint, 

Cotton Seed. 

Period. 

Quantity j 
in Bales i 
of 400 Lbs. 1 

Value. 

(£) 

Quaniity. 

(Cwts.) 

Value, 

(£) 

1924-28 

1929-33 ! 

' 2,998 1 

1 3,086 1 

1 

42,759 

28,374 

6,729 

8,023 

2,299 

1,855 


Greece absorbs most of the exports, but a certain amount is also 
sent to the United Kingdom. The Greek importers purchase un- 
graded cotton from Cyprus and freight charges are low from tlie 
Island to Greece. 

The average quantities exported to the United Kingdom during 
the two five-year periods given in the preceding statement were: 


Period, 

Bales of 400 Lbs. 

Value. 

(£) 

1924-28 . . 



838 

12,337 

1929-33 .. 

. . 

. . 

640 

6,904 


While the cotton crop is readily marketed either by occasional 
consignments to the United Kingdom, by the demand for short- 
stapled lint from the Continent of Europe or by the use of low quality 
cotton in the village hand-spinning and weaving industry, there has 
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been little incentive for the grower to improve upon his methods of 
production, for the merchant to alter his methods of handling the 
crop, or for legislation to assist either, especially when the crop is 
liable to the effects of drought and the irrigable lands are limited. 

Eecently, however, very active interest has been taken in the de- 
velopment of irrigation water supplies by Government and by private 
enterprise, and new areas of irrigable lands are becoming available. 
Most of these areas are being developed for citrus planting; neverthe- 
less, arable farming has a very definite place in Cyprus agriculture, and 
as greater areas become available for the production of crops under 
irrigation, it will be necessary to increase the area of such crops as 
are remunerative to grow. The history and present position of the 
cotton industry fully demonstrate the possibilities of cotton pro- 
duction, especially if the quality of cotton required by the United 
Kingdom market can be produced. With a view to supplying this 
market, and regaining the former position of importance the cotton 
industry held in the Island during the Venetian occupation, experi- 
ments are to be carried out at the Central Experiment Farm, 
Morphou, with the varieties considered most suitable to grow under 
Cyprus conditions. 


Received November, 1934 . 
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SOME FACTORS AFFECTING THE GEZIRA 
IRRIGATION SCHEME 


BY 

R. HEWISON 

The possibility of irrigating the Gezira plain was first considered over 
thirty years ago. It is twenty-throe years since the first experimental 
cotton plantation was established and ten since tlie dam and canaliza- 
tion system came into operation. It may be interesting, and possibly 
useful to those responsible for the development of similar projects 
elsewhere, to recall at this stage some of the considerations upon 
which the Scheme was originally based, drawing attention to the 
special features on which its success depends, and to those factors 
which restrict within definite and somewhat narrow limits the 
system of agriculture it is possible to pursue in the irrigated area. 
Within the limits of a single article it is not possible to do justice 
to these aspects of the Scheme, and at the same time to discuss in 
any detail the results which have been obtained. It is hoped, 
however, that in a later article some history of these results may be 
linked up with the discussion of basic factors attempted here. The 
importance of some of the factors which vcill be referred to w^as ap- 
parent from the commencement; the significance of others, however, 
has only been realized as experience in connection with the practical 
working of the Scheme has accumulated. In order to make the 
position clearer, particularly as regards one of the main factors — 
t.e., the water supply — it is necessary to make some reference to the 
history of the initial stages of the project. 

Originally the assumption had been that development by means 
of irrigation in the Gezira would follow closely on Egyptian lines, 
not only as regards irrigation works, but also in respect of agricul- 
tural practice. In connection with cotton-growing this would have 
entailed a considerable water supply for the Gezira during the months 
in which the discharge of the Nile is at its lowest. At that time 
and under the then existing relations of Egypt and the Sudan, such 
a proposition might have been, and in fact was considered. The 
experience of the 1913-14 flood, however, effectively opened the eyes 
of the responsible authorities to the limitations of the supply which 
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the Nile could provide without further storage works. It is quite 
certain that after this experience there would have been no question 
of proceeding with an irrigation scheme for the Gezira, which entailed 
withdrawing water from the river during the months of low supply 
until, at any rate, such time as conservation works on the White 
and Blue Niles had made the position of Egypt secure, and had pro- 
vided a surplus for use in the Sudan. It is fortunate, therefore, that 
before this stage was reached the original conception of the Scheme, 
on definitely Egyptian lines, had been abandoned. 

As a result of the various experiments carried out and the practical 
efforts in cotton-growing made ^t different points, it had become 
evident that the time of the year during which cotton could be 
successfully grown in the Sudan ’was not necessarily the same as that 
during which it was only possible to grow the crop in Egypt, and, 
in fact, that the best results could only be obtained by adopting an 
entirely different season. 

Eesults at the experimental station at Khartum and elsewhere 
had shown that in that region the most favourable months for cotton- 
sowing were probably July and August, as against February to April 
in Egypt. It was the realization of the significance of this evidence 
of the difference in the natural conditions wdiich first reduced the 
Gezira Scheme to a question of immediate practical politics. The 
fact was known that from some date in July until about the end of 
December the Blue Nile carried much more water than Egypt had 
used or could ever utilize during that period of the year. It became 
a question then as to whether an irrigation scheme for the Gezira, 
having a reasonable prospect of financial success, could be put into 
operation on the basis of using this water, admittedly surplus to 
Egypt’s requirements. 

Even on the pre-war estimates of the cost of the necessary works 
it was obvious that such a project could only be justified if it could 
be shown that the agricultural conditions were such as would ensure 
the production of some crop for which a wide and continuous demand 
existed, and which would command a price sufficient to allow it to 
bear the cost of transport to the sea-board, and thence to the centres 
of demand. Everything pointed to Egyptian cotton as the crop which, 
under the conditions, was most likely to meet these requirements. 
It was therefore decided to undertake an experiment in the growing 
of Egyptian cotton in the Gezira on a commercial scale and under the 
conditions, as regards irrigation, imposed by Egypt’s established 
rights in the natural flow of the Nile. 

This decision was put into practical effect by the establishment 
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of the Tayiba station in 191L The experiment was a success and 
gave clear proof that Egyptian cotton, giving a high yield of good 
quality, could be grown in the Gezira under these conditions. On 
these results it was decided to go ahead with the Scheme, and a 
project was prepared which in main essentials is that now in operation. 
Work was actually started, but the war prevented the immediate 
carrying out of the full project. 

The economic basis of the Scheme when undertaken, therefore, 
was the production of high-grade Egyptian cotton under the conditions 
of water supply described above, and as far as can be seen its financial 
success still depends, and is likely to do so, upon the value of the 
cotton crops that can be produced under the conditions and restric- 
tions, natural and otherwise, which are found to exist. 

The possibilities of any agricultural proposition are limited by 
the effects of certain factors, of which the most important are: 
Water supply, whether from rainfall or irrigation; soil; climate; 
cultivating population; insect pests and plant diseases; markets and 
transport facilities. 

In the case of the Gezira the factor which comes first into operation 
in limiting and defining the agricultural system is the water supply. 
Not only is the total quantity of water available for irrigation defi- 
nitely limited, but the periods of the year during which it can be 
utilized are also the subject of definite restrictions in Egypt’s interests. 
Li effect this has meant that, while there is a considerable supply 
available from about July 20 to the end of the year, any irrigation 
required between January 1 and July 20 must be provided for 
out of the volume stored behind the Sennar Dam. As the amount 
which can be stored is limited by the capacity of the reservoir, it 
follows that the bulk of the irrigation must be carried out during 
a restricted period, and that only such crops can be grown as will 
succeed at this season of the year, and under the conditions as regards 
water supply which the restrictions involve. 

The practical effect of this upon the system of farming is to limit 
very narrowly the range of crops that can be cultivated. Further, 
to take advantage of the water while it is available, all the crops 
it has been found possible to include in the rotation must be sown at 
about the same time, and all compete for labour in connection with 
planting and weeding during the early weeks of the season. The 
early weeding and first waterings of the cotton crop are important 
matters, and have an undoubted effect upon the ultimate yield, and 
it would be possible to insist upon these operations being more carefully 
and effectively carried out if supervising staff and cultivators alike 
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were not pressed by the necessity of irrigating and cleaning the full 
area under cotton, dura, and lubia at the same time. 

Soil — A factor of great importance in connection with the Scheme 
is the nature of the soil. Very little was known about the Gezira 
soils when the Scheme was under consideration, beyond the fact that 
in years of good rainfall they were capable of producing fine crops of 
dura under native methods of cultivation. A somewhat sketchy soil 
survey was carried out, a series of samples being taken at rather 
wide intervals over the area. Chemical and mechanical analyses of 
these samples appeared to show a striking uniformity, while revealing 
an apparently very gradual change in the nature of the soils from 
South to North. 

These examinations supported opinions based on surface obser- 
vations of what appeared to bo a very uniform plain, but failed 
to reveal the local variations in the quality of the soil, which have 
since been shown up in the crops produced under irrigation. These 
variations in soil fertility occur more frequently, and are more sharply 
defined than would be expected from surface appearances; even now, 
after twenty years of practical experience, and over ten years of 
intensive chemical and physical research, their nature and origin 
are only partially explained. 

While the soil of the Gezira has shown itself capable of producing 
good yields of high-quality cotton under favourable conditions, it 
has certain qualities and defects which cannot be ignored, and which 
impose definite limits upon the system of cropping that can be fol- 
lowed. It is a heavy soil, with a high clay content, a high degree of 
alkalinity and a considerable salt content. It is generally somewhat 
impermeable, in certain cases the degree of impermeability being 
very high indeed. 

Examination of the natural flora of the Gezira plain shows that 
only a very limited number of species are capable of thriving on this 
type of soil- This limitation has been found to apply to the agricul- 
tural crops it is possible to grow successfully. Experiments with 
many of these have been carried out, but beyond those at present 
included in the rotation — viz., cotton, dura, lubia and to a limited 
extent the pigeon pea~very few have shown any promise at all. 
Lucerne, wheat and barley can be grown, but for economic reasons, 
and on account of their water requirements, they are not a practical 
proposition under existing conditions. 

The particular qualities of the Gezira soil have necessitated the 
inclusion of a considerable fallow period in the rotation of cropping 
adopted. Under constant irrigation, land of this type is inclined to 
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become very compact and to lose such permeability as it originally 
possessed. It is necessary, therefore, to allow the land to lie fallow 
and unirrigated for considerable periods, in order that the natural 
drying out, cracking, and opening up of the soil which occur under 
the influence of the prevailing climatic conditions, may restore its 
physical condition and permit of the reasonable penetration of water, 
air, and the roots of plants. 

In view, moreover, of the effects produced in other parts of the 
world by the injudicious irrigation of land containing an appreciable 
amount of soluble salts, it is certainly expedient to restrict the periods 
of intensive irrigation to as small a proportion of the whole rotation as 
is economically possible until, at any rate, chemical research and other 
studies have added a great deal to the present knowledge of the effects 
of these salts and their reactions with the soil, water, and crops. In 
practice, then, the combined limitations imposed by the conditions 
affecting the water supply and the nature of the soil restrict within 
a very narrow range the crops which, as far as present experience 
goes, can be successfully grown in the Gezira. 

Climate , — The meteorological factors exerting the greatest in- 
fluences on the agriculture of the Scheme are temperature, humidity, 
and rainfall. As regards effects upon crops and the soil the year may 
be divided into two seasons. From about the middle of October 
until the end of May or middle of June the climate is definitely 
arid. High temperatures and low humidity are the main features, 
though during December, January, and February the temperature 
may drop considerably for periods of varying duration. 

Normally the rainy season commences with light showers in June. 
Palls become heavier and more frequent in the second half of July 
and throughout x\ugust, diminish in frequency and intensity during 
September, and cease altogether in October. The bulk of the rainfall 
occurs as a rule during a period of six or seven weeks commencing 
in the third week of July, July, August, and September are normally 
months of high humidity and lower maximum temperature, the change 
to arid conditions occurring, somewhat abruptly as a rule, in October. 
Conditions such as these are not in themselves unfavourable to the 
growth of the cotton crop. 

The prolonged spell of arid conditions in each year, moreover, 
has profound effects upon the physical conditions of the Gezira soil. 
In fact, but for these effects, it is doubtful whether it would be possible 
to maintain under arable cultivation a soil with such a high clay 
content. 

^ Under the conditions of high temperature and low humidity the 
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soil is quickly dried out after the rains or irrigation, the rapid loss 
of moisture causing a marked shrinkage evidenced by the widespread 
cracking which occurs. The depth to which cracking extends varies 
considerably with the nature of the soil and subsoil, but under favour- 
able conditions it may be to as much as five or six feet below the 
surface in a single season. Connecting with the main fissures a system 
of finer cracks extends throughout the whole mass of the soil affected. 
The alternate shrinkage and expansion continually in progress along 
the lines of these cracks affects every particle of the soil, and produces 
a tillage effect which no m(3chanical process could achieve, with the 
result that even on this very stiff soil an excellent tilth can be ob- 
tained with the minimum of cultivation. 

The rainfall probably affects the cotton crop more than any 
other meteorological factor. There is an undoubted connection 
between the rainfall at certain periods and the incidence of one of 
the most important plant diseases in the Gezira — i.e., blackarm. 
Early rains — i.e., rains occurring a month or tw^'o months before the 
cotton is planted — appear to have a considerable and adverse effect 
upon the crop. This effect is apparently produced through some 
change, or changes, in the soil induced by such early rains. The 
nature of these changes has been the subject of considerable study, 
but so far has not been satisfactorily explained. 

The cultivating 'population is a factor of great importance in con- 
nection Avith the continued success of the Scheme. Practically the 
whole of the land included was held in private ownership by natives 
of the district. Naturally those landowners were regarded as having 
a priority of claim to cultivating tenancies of the irrigated land. Con- 
sidering their previous agricultural history and experiences, it must 
be conceded that up to a point they have done fairly well as farmers of 
irrigated land. It must be admitted, however, that they could do 
much better and that signs of real improvement are disappointingly 
lacking. Constant supervision of the tenants is required in order to 
obtain from them the full efforts necessary at times of pressure, 
or anything like the unremitting care and attention that such a crop 
as irrigated cotton requires. In fact, effort is very generally restricted 
to the minimum necessary to enable them to retain a holding. 

With a completely free hand, selection of the better cultivators 
might be made that would raise the general level very considerably . 
It is not intended to suggest that such a selection at the expense of 
the registered rigbtoAvners should be undertaken, but rather to point 
out that the Scheme, as it exists, is not one in connection with which 
it is possible to insist upon the maximum eflSciency, or to expect the 
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reaults which could be obtained under similar conditions, by a popu- 
ation possessing the agricultural qualities of, say, Egyptian Fellahin. 

Insect Pests and Plant Diseases . — The effects of the various pests 
and diseases vary from year to year, and in certain cases there appears 
to be a definite connection between seasonal variations in climatic 
conditions and the extent of the damage caused by them. While it is 
difficult to estimate with any accuracy the amount of loss sustained 
in any one season or to allot to any one or other of the agencies re- 
sponsible a correct proportion of the damage caused, it is quite 
definite that a considerable loss occurs in every year, and that in 
some seasons the reduction in yield is a really serious matter. 

Market and Transport Facilities. — Generally, and considering its 
geographical position, the Gezira area is not unfavourably situated 
in regard to these. Transport conditions, in regard to internal com- 
munications, port facilities, and shipping, are good, the one great 
disadvantage being the long distance that separates the Gezira from 
the markets to which its produce must l)e sent. Even with tlio facili- 
ties obtaining, the distances over which produce must be carried 
entail high transport costs. Such costs can be borne by high-grade 
produce only, and it is fortunate that the cotton it is possible to grow 
in the Gezira is of this class. The maintenance of a high standard, and 
of the uniformity of quality which is nearly as important, is therefore 
a matter of the greatest importance. 


Ref.eived November, 1034 . 
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DRAINAGE IN THE SUDAN GEZIRA 

BY 

W. LAWRENCE BALLS, Sc.D., C.B.E., F.R.S. 

Art is long and time is fleeting. The fifty-second meeting of the 
Council of the Empire Cotton Growing Corporation reports that 
the principal factor which had depressed the yield of cotton in 
the Gezira in so many seasons, even in years when damage from 
disease was not serious . . . appeared to be connected vith lack of 
aeration of the soil, and the effect of that condition on the plant’s 
root development.” Twenty-one years have had to take flight in 
order to obtain recognition for what was obvious to Mr. E. R. >Sawer 
in 1913. It is a pleasing tribute to his pioneer work, but apart from 
that it merely shows how fixed ideas can waste the time of a whole 
generation, and lose millions of money. 

It is easy to claim wisdom after the event, so I propose to justify 
the claim by some quotations from both published and unpublished 
accounts of a visit which I paid to Khartoum and Tayiba in January, 
1914, when the pump-scheme at the latter place was in its third year 
of demonstration, and the complete Gezira scheme was being settled. 
In these accounts I point out that I was merely collating and co- 
ordinating the various local opinions, weighing their various values 
according to my personal judgment baaed on my ten years in pre-war 
Egypt which had then just ended. I dealt with politics, the plant, 
the climate, diseases and pests, labour, public health, rival crops, 
and — at greatest length — with the soil. The unpublished account 
which I prepared for the late Mr. J. W. McConnel has smce been in 
the hands of several people intimately concerned with the Gezira 
problem, but I will begin by quoting the three articles which appeared 
in The Near East of 24th April, 1st May, and 8th May, 1914, under 
the title ” The Sudan and Cotton 

” The appearance of the unimproved soil is deceptive, the 
silt particles being ag^egated into clumps which are broken 
down by heavy waterings, such as irrigation would provide, 
thereby puddling the soil. A soil of this nature cannot be 
cultivated without free drainage. . . 

Of course, the soil was being cultivated, and there was the five-kantar 
crop as a hard-edged green rectangle in the middle of yellow semi- 
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desert, so the statement could have no practical sense in it. 
However — 

“ . , . cannot be cultivated without free drainage, but at present 
the natural drainage is sufl&cient in many places, because the 
natural water-table is over fifty feet below the surface. In 
certain spots, however, the land lies wet after irrigation, indicat- 
ing that the natural underdrainage is hampered by impermeable 
beds. Since the roots of cotton probably descend quite ten feet 
below the surface in the Sudan conditions of soil-tempera- 
ture . . 

Provided that the soil is penetrable, and aerated, of course under- 
stood. 

“ ... a much deeper layer than four feet (the depth of 
the Chemical Survey samplings) has to be taken into considera- 
tion, and it is more than likely that such trapping of drainage 
may take place erratically over large areas. Further, the 
experience of the Punjab and Wyoming shows that even a very 
deep natural water-table may be raised to the surface, quite 
apart from the superficial water-logging of clay patches.” 

This was amplified somewhat in the impublislied account, where 
there is a hint of anticipation of modem views on soil genetics. 

” The secondary formation of a hard impermeable layer 
in a plane parallel with the soil surface is termed ‘ panning.' 
Such pans of cemented particles arise in many ways, the cementa- 
tion being effected by pressure of the plough-sole, by iron salts, 
by lime, etc, A very hard subsoil has been formed at Zeidab 
wdiich is believed to be impenetrable by the roots of the cotton 
plant, thereby keeping the root-system cramped and superfi- 
cial. . . . The change from shadoof irrigation, wdth limited 
water-supply, to the ample water-supply from pumps, brings 
about curious movements of pans. . . . The absurdity is then 
reached of a light soil which is w’-ater-logged by a light irrigation, 
and completely desiccated in a few days after, because the 
surface-applied water cannot sink downwards, nor can the ground- 
water rise upwards. . . . The main risk of water-logging lies 
in the formation of a * floating ’ water-table in the impermeable 
patches.” 

To return to the verifiable published account, written in popular 
form for the readers of The Near East 

** Combining these facts with the effects of the two-metre 
drains at IChartoum North Farm, it seems clear that drainage 
provision is highly necessary for the permanent success of the 
Gezira project, and that only a few years without it might suffice 
to do serious injury to the credit of the district.” 

The forecast was ineffective to fulfil its purpose (the installation of 
provision for drainage), but the “ serious injury to credit ” has 

XII. I 8 
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happened strictly according to plan. After reference to three 
variations of climate which could each knock 10 per cent, off the 
crop, and the probability of future accretions of insect pests, we 
conclude the three articles thus: 

All things considered, it does not seem justifiable to 
assume that the Gezira can possibly give so high a yield of cotton 
per acre as Egypt can, and about 850 lbs. per acre seems a 
reasonable average for a series of years, or three and a half 
million kantars, of which two and a quarter will be Egyptian 
from the south-western portion.** 

And so far as this opinion was considered at all, it was considered 
to be the fantastic pessimism of a disgruntled theorist, not worthy of 
practical respect ! 

Much more could be quoted, but it might well be asked why no 
attempt was made to turn these theories into action. The minutes 
of the Cotton Growing Committee of the Board of Trade, parent of 
the Corporation, provide an answer, dated Ist August, 1917. 

“ Question : In the memorandum which we have before us 
irrigation is spoken of as ' irrigation.* Does that include 
drainage ? 

Answer : No. The reason is, as I have tried to explain, 
that this is a high plateau. ... It is quite possible that a long 
number of years of intensive cultivation with constant watering 
may bring into prominence the necessity for a drainage scheme. 
All the major canalization system is so arranged that, if it is 
ever desired, a drainage scheme can easily be put down ... all 
that will be necessary will be to dig relatively very small 
canals. ... I do not believe for a moment you could ever get 
five cubic metres to flow down. ... X. Pasha agreed with me 
that it would be some years before drainage would become a 
prominent thing in the Sudan. 

Question : You have answered the point that I wanted to 
put: That provision has been made for a drainage system in 
the original scheme ? 

“ Answer : Quite.*’ 

Being assured that the installation of drainage for the Gezira 
was quite a small matter, fully foreseen in the development of the 
project, I could do no more than await the course of events. How 
much those events belied anticipations may be measured by another 
answer. 

The average yield (per acre) has been taken as 800 lbs,, 
and that, I think, is a very safe figure.** 

It is not necessary to discuss the later phase of intensive research 
on the soil, hampered by the soil-effects being masked under the 
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incidence of dkease, which liability to disease is often a mere second- 
ary consequence of unhealthy root conditions. The Howards dealt 
with indigo disease in Bihar on those lines nearly twenty years ago. 
Even the attack of green- fly on cotton can be correlated with sub- 
soil structure under certain circumstances. The pivotal result 
during this later phase is the graph of soil-water-content profiles, 
published by Greene in the Journal of Agricultural Scienccy which 
not only defines the restricted conditions of root-development, but 
shows the natural drainage conditions of the soil to be much worse 
than I had ever expected, and increases the likelihood that — 

in addition to common salting, there are other chemical 
possibilities in such undrained patches, all resolving themselves 
into the slow accumulation of chemical compounds antagonistic 
to plant growth, and thus leading to slow deterioration w^hich 
no manuring can affect. Such accumulations can only be 
abolished by removal in the drainage-w^ater, before or after 
chemical treatment.’’ 

And today w^e must add, regretfully, that some of these changes 
are irreversible, so far as our present knowledge goes. 

So we come to the practical proposition at last. Is it feasible, 
as a problem in civil engineering, to drain the Gezira soil ? We 
possess there a weathered skin on the surface of a clay wdiich will 
scarcely admit water at all, and wdien it does admit any it sw^ells so 
much that it breaks houses standing upon it. And I think w^e may 
dismiss the expert opinion previously quoted, that the job will be 
small and easy : there will be nearer fifteen than five cubic metres 
in those drains at some seasons, if we can get any water there at all. 
The financial side is practicable, by employment of reserves in 
reclaiming areas successively over a period of years, and temporarily 
over-cropping those areas with the cash crop when reclaimed. The 
cost of an installation of field drains is not prohibitive, but w^hat is 
not known is, would they work in the Gezira soil, if suitably designed 
and laid and operated ? Nor is it knowm (even if they W'ould give 
us a healthy top layer, 70 cm. thick) w^hether such a shallow soil 
could grow good cotton under Sudan climatic conditions, with 
consistency. But the only way to find out is by trial, and the w^ord 
“ trial ” is used advisedly in place of the word “ experiment.” Such 
a trial must be done on a civil engineering scale to be of any real 
value, preferably in more than one locality, and upon 100 acres 
at each. Experiments, as such, are not needed, except in the form 
of practical engineering. 

There is only one form of field drainage known to us at present 
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which stands any chance of working successfully in the Gezira soil 
—namely, the system devised for the silt and clay of Egypt by 
G, H. Dempster. Essentially this consists in providing a small 
but carefully made filter-bed at each of all the butt-joints of the 
drain- pipes, which, incidentally, are made on the spot from concrete. 
Ordinaiy tile drains are notorious failures even in Egypt ; brushwood 
drains are far worse ; and any attempt at mole drainage is doomed 
before starting. Dempster-type drains, on the other hand, have 
been running clear since 1922 on the Egyptian State Domains near 
Belcas, giving better results than the open drain which is conventional 
practice in Egypt, requiring no attention for clearance and re- 
grading, and economizing the surface area lost when open drains are 
used. 

There are two unanswered questions about the employment 
of these drains in the Gezira. Would the subsoil allow them to 
stay in alignment if the trenches were opened in advance and well 
weathered, watered, and regraded before the actual pipes were 
laid ? Would the reclamation, confined at first to the over-fill 
immediately above the pipes, work sideways at a sufficiently rapid 
rate to effect full reclamation in a reasonably small number of years ? 
There can be no question that the reversal of direction of water 
movement and the continual ingress of oxygen to the soil would 
reverse some, even if not all, of the chemical and physical actions 
which have been intensified since the land was put under irrigation : 
the practical question is, how quickly ? 

It is not difficult to visualize the situation underground. Every 
stream-line of water and oxygen established would sooner or 
improve the permeability of the soil contiguous to it, and this 
turn would become a line of flow. It is only in terms of some such 
compound-interest system that we can account for the results 
obtained in Egypt. 

At present there seems no likelihood of setting the pipes at greater 
depths than 70-80 cm., shallow though this is. But one might 
justifiably contemplate the insertion between these, at a later date, 
of drains at the more reasonable depth of 140-150 cm. With such 
a depth of good soil, the Gezira might be an important cotton area. 

There is one minor experiment recorded in recent years, which 
must be mentioned explicitly, otherwise it might be regarded as 
a complete refutation of our views. This experiment was one in 
which a complete water-logging of plots gave a markedly increased 
yield, while all duties of water lower than this gave equally lower yields. 
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To this experiment one must apply the artist’s dodge of looking at 
it upside down; then it provides the clearest evidence for avoiding 
water-logging. When the roots could develop near the surface with- 
out desiccation, they were sufficiently far away from the injurious 
salts and toxic substances in the lower layers of the soil, and yet were 
adequately aerated. ^\Tiich is precisely the condition we obtain 
at all depths in a well-drained soil. 

And, in conclusion, this leads to the inference that when the Gezira 
soil is drained (if it can be), all the research work on it will have to 
be done again, especially with respect to the manure-water relation- 
ship. The economy of water effected by drainage will in itself be 
enough to pay for such research. 

Received November, 1934 . 
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THE GYTOLOGIGAL STUDY OF GOTTON 
AND ITS RELATIVES 

The following letter has been received from Mr. J, B. Hutchinson, 
of the Institute of Plant Industry, Indore. Dr. Gates’s memorandum 
in reply is also printed. — Ed. 

Indobb, 

Central Iimu, 
August 9, 1934. 

Dear Mr. Editor, 

As one who has recently migrated from the clear and 
rarefied atmosphere of pure genetics to the thick and dusty air of 
practical plant breeding, I may perhaps be accused of being 
sensitive, l3ut I was somewhat amazed to read the statement in 
Prof. Gates’s article in your July number that: “ Without high- 
power microscopes and the knowledge of chromosomes which 
they have brought, plant breeding would long since have reached 
its limits and have been reduced to purely empirical and rule- 
of-thumb methods . . Prof. Gates has, I fear, put the less 
before the greater. Perhaps he has forgotten that he always has 
to use a microscope to magnify the less. The chromosome 
theory of inheritance is only a part of the more general theory 
which Prof. Fisher has termed the particulate theory of inherit- 
ance. It is with the exploration of the more general theory that 
the plant breeder is concerned. I have for interest looked up 
the chapter on “ The Nature of Inheritance,” in K. A. Fisher’s 
“ Genetical Theory of Natural Selection,” and I may quote his 
general conclusion (p. 8): ” It thus appears that, apart from 
dominance and linkage, including sex linkage, all the main 
characteristics of the Mendelian system flow from assumptions 
of particulate inheritance of the simplest character, and could 
have been deduced a priori had anyone conceived it possible 
that the laws of inheritance could really be simple and definite.” 
Eef erring to the discovery of linkage, he says (p. 9): “The 
conceptual framework of loci must therefore be conceived as 
made of several parts, and these are now identified, on evidence 
which appears to be singularly complete, with the dark staining 
bodies or chromosomes which are to be seen in the nuclei of 
cells at certain stages of cell division.” This, I find, is the only 
reference to cytology in the whole chapter ! 

The plant breeder has, in many cases, allowed himself to 
become a rule-of-thumb worker because be has failed to realise 
the importance of accumulating scientific evidence on the par- 
ticulate theory of inheritance which his oim material offers him, 
and not because he is isolated from contact with the cytologist 
and his microscope. Since I became a plant breeder I have nad 
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frequent cause to lament this scientific inferiority-complex on the 
part of plant breeders in general, and their consequent neglect 
of golden opportunities of investigating their own most im- 
portant problem and the most neglected branch of modern 
genetics, the inheritance of quantitative characters. 

It seems to me of doubtful advantage to show the plant 
breeder how to increase the number of loci in a genotype when 
he has not yet studied the laws governing the behaviour of 
those already at his disposal. 

Coming to the portion of Prof. Gates’s paper which deals 
more specifically with cotton, another of my fond illusions is 
shattered by the statement that differences made evident by 
measurements are not to be trusted if they are not clear to the 
eye. However, if I understand Skovsted’s paper aright, he 
deduces the homology of half the New World chromosome 
complement with the Asiatic complement much more certainly 
from a comparison of chromosome congregation in an Asiatic 
triploid with that in Asiatic New World hybrids than from the 
observed differences in size. 

Answers are already available to some of Prof. Gates’s specula- 
tions on the origin and history of New World cottons. Post- 
Columbian origin for 52 chromosome types is pretty well ruled 
out by the facts that there are no 26 chromosome cottons known 
in the New World which have any lint which the Peruvian 
natives could have spun ; there are species of cotton endemic in 
the Galapagos islands which are freely fertile with 52 chromo- 
some cottons (I do not know whether their chromosome numbers 
have been determined), and a 52 chromosome cotton is endemic 
in Hawaii. Also, it is inconceivable that a group of plants of 
the range and variability of the New World cottons should have 
arisen in the space of four centuries and left us ignorant of the fact. 

Evidence of polyploidy from the occurrence of multiple factors 
should be treated with caution. There are at least four factors 
for lint length in Asiatic cottons, no one of which is responsible 
for more than 5 to 10 per cent, of the genetic variance of the 
character, I know of at least four factors for lint colour, and as 
many for petal length in Asiatic cottons. There is, however, no 
suggestion of octaploidy in Asiatic cottons, and actually of the 
whole collection only two factors for lint colour are really dupli- 
cates of each other. If such factors as those for lint length are 
to be regarded as duplicates, what will the cytologists make of 
“ Student’s ” calculation, that there may be as many as 200 
factors affecting oil content in maize kernels ? 

In conclusion, Mr, Editor, and fellow plant breeders, the 
eytologist is engaged on a great task, which I do not wish to 
belittle, and one day he will give us a great deal of help, but 
meanwhile we still have a good many urgent problems to solve. 

Yours sincerely, 

J. B. Hutchinson. 



40 THE BMPIEE COTTON GBOWING BEVlBW 

The following memorandum in reply has been received from 
Dr. Gates: 

“ In my remarks I wished merely to emphasize the importance 
of combining a knowledge of the cytology of any particular crop 
with plant-breeding experiments if wide-reaching results are to be 
obtained. I had no desire to develop an inferiority complex 
in plant breeders, nor have I ever seen any indications of such 
a psychological condition in those I have met. But since 
Mr. Hutchinson has raised the matter, I think it is desirable to 
point out that the history of the development of scientific work 
in British Dominions and colonies overseas shows that the British 
wwker has too often found it easier to take up immediate 
objectives for crop improvement than to launch out on a wider 
programme of fundamental research, which would in the end 
have yielded much more valuable practical results. 

“It is quite likely, however, that the fault here lies more 
with the administrative element, whose task it is to provide 
the necessary facilities, than with scientific investigators them- 
selves, who are frequently encouraged by conditions to set out 
only for limited objectives. In this respect a lesson might well 
be learned from the scientific activities of the Dutch in the East 
Indies. Their research on such crops as sugar-cane, rubber, 
and the oil-palm has often been fundamental in character, and 
shows that a purely scientific approach on a sufficiently broad 
front reaps an abundant reward in the long run. This is not, 
however, to suggest that there should be no difference between 
the aims of pure and applied science, but rather to point out 
that those with purely limited and immediately practical aims 
are likely to be left behind by those who are not afraid to 
tackle and develop any new problem as a fundamental research 
in science, 

“ By the statement which Mr. Hutchinson quotes, I did not 
mean to imply that without continued use of the microscope 
there would be nothing left for the plant breeder to do, but rather 
that for further advances in genetical principles the co-operation 
of the cytologist and the breeder is essential. In the past, most 
of the discoveries of new principles since MendeFs original ex- 
periments have been based upon cytological observations, com- 
bined in some cases with breeding experiments. Once these 
principles have been discovered the breeder naturally makes use 
of them, but he only narrows his outlook by disregarding the 
source from whence they came. It is true, of course, that 
de Vries discovered the great principle of mutations without the 
aid of cytology, but without decades of cytological investigation 
we would have had no analysis of the many different types of 
mutations which are now known to exist. It cannot be denied 
that a knowledge of these is of great service in plant breeding, and 
it is clear that no proper analysis of mutational processes could 
have been made in the absence of cytological research. 
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“ Mr. Hutchinson apparently wishes to minimize the signifi- 
cance of cytology in genetical research. When he reminds me 
that chromosomes require high magnification to make them 
visible he is using the very unscientific argument that the im- 
portance of a thing depends upon its size. I am sure that with 
a little thought he would repudiate this idea. Apparently with 
the same aim he quotes Fisher’s important work, and remarks 
on the fact that in his chapter on ‘ The Nature of Inherit- 
ance,’ Fisher only refers to chromosomes once. This was possible 
because the chromosome mechanism of inheritance is so ex- 
tremely general in character. Had the genetics of particular 
genera of plants been considered, the chromosomes would soon 
have emerged as the basis for explaining a great deal of the 
aberrant behaviour which cropped up. Incidentally, the terra 
‘ particulate theory of inheritance ’ did not originate with 
Professor Fisher, but goes back to Galton. 

Mr. Hutchinson refers to quantitative inheritance, a subject 
to which he has made important contributions, and seems to 
imply that it has been neglected by plant breeders because of an 
inferiority complex. I agree with him that there is room foi 
an immense amount of valuable practical work in this field, 
although it appears to be one in which cytology can directly 
contribute very little. My own interest in this field may perhaps 
be gathered from the fact that for five years we were engaged in 
such investigations, involving over 150,000 measurements, al- 
though the results are as yet mostly unpublished. 

“ Mr. Hutchinson has misquoted me as saying that ‘ differ- 
ences made evident by measurements are not to be trusted if they 
are not clear to the eye.’ He will probably concede that I have 
had more experience in measuring chromosomes than he, and that 
I am therefore better aware of the range of variation in chromo- 
somes and the great technical difficulties in proving that a con- 
stant size-difference exists when it is so small as to be unappre- 
ciable to the eye. This is what I had in view in pointing out 
the necessity for more evidence before accepting it as proven, 
that the New World cottons have smaller chromosomes than the 
Asiatic species. 

“If, as seems highly probable, the tetraploid cottons arose 
in America before that continent was discovered, then it is 
unlikely that an Asiatic cotton was involved in the ancestry. 
That being the case, American wild species, perhaps at present 
unknown, may be reasonably expected to have produced the 
tetraploid cottons, either under aboriginal cultivation or under 
natural conditions. On the other hand, when one considers the 
obscurity and indefiniteness of nearly all the early botanical 
determinations of cotton, it is not quite so ' inconceivable ’ as 
Mr. Hutchinson thinks, that the tetraploid forms might have 
arisen in post-Columbian times. It is clearly not necessary that 
all of them should have come from a single source or a single 
ancestral cross. 
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“ As Mr. Hutchinson indicates, there is at present very little 
satisfactory evidence of multiple factors in cotton. Nevertheless, 
the possibility of their future occurrence needs to be kept in 
mind. As regards ‘ Student’s ’ calculation of 200 factors for oil 
content in maize kernels, that is little better than a guess, and 
all statisticians are at present agreed that the mathematicians 
have not yet produced a method by which the number of quanti- 
tative factors involved in any series of size measurements can 
be determined. Such a method, if available, would be a great 
boon. 

“ Although I have traversed some of Mr. Hutchinson’s state- 
ments, this in no way detracts from my appreciation of the valu- 
able genetical work he has done. There is plenty of scope for 
both plant breeding and cytology, and the aim of my original 
article was to point out how both derive strength from co-opera- 
tion. Mr. Hutchinson’s important contributions on size-inherit- 
ance have required no assistance from the microscope; but he 
has described cases of linkage with other characters, and even 
here the chromosome theory comes in to assist him. 


Kiko’s College, 

Ukiversity oe London. 


R. R. Gates. 
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COTTON STATISTICS 


BY 

JOHN A. TODD, M.A., BX. 

Events in the cotton world since our last issue may be described 
as the aftermath of the extraordinary developments with regard to 
the American crop which we described in that issue. The table of 
the American crop on page 47 shows that no substantial change has 
taken place in the position of the crop ; it has simply benefited by the 
shght but steady improvement which marks the normal course of an 
American crop throughout the season when no exceptional circum- 
stances arise. The drought broke in August and, as it turned out, 
it was not too late to allow of some improvement in the drought- 
stricken areas of the West, and as the weather in the rest of the Belt 
has been normally favourable, the crop figure has increased by 586,000 
bales since August. The acreage was slightly reduced in September, 
because the actual abandonment turned out to be a little more than 
the ten years* average on which the August figure is based, but in 
December the revision of the acreage planted and harvested resulted 
in a considerable increase of both, but a further rise in the percentage 
of abandonment. 

As will be seen from the table of the World’s Cotton Crops on the 
same page Outside Growths had already in 1983-34 shown a remark- 
able recovery. The revised figures given in that table show that the 
total was a substantial increase on the previous record of 18,069,000 
bales in 1928. The percentage of Outside Growths on the total, 
including linters (49*6 per cent.), exactly equalled the previous record 
of 1921 when Outside Growths were 8,238,000, but owing to the 
boll weevil the American figure was only 8,351,000, including 397,000 
of linters. If the linters were excluded, the percentage of Outside 
Growths on American in 1933 would be 105-7 against 103*5 in 1921, 
so that 1933-34 is a new record in every way. 

But all that is nothing to what is likely to happen in the new 
season with the American crop reduced below 10 million bales and 
Outside Growths probably showing a slight increase on last year’s 
record figure, say to 14 million bales. That would make Outside 
Growths about 145 per cent, on American ! 
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THE EMPIRE COTTON GROWING REVIEW 


The principal changes in the World’s Crops table since it last 
appeared in July are: (1) The new record figure for Brazil in 1983 
and the still higher prospective figure for the current season. As 
a matter of fact estimates of the 1983-34 crops are as high as 969,000 
bales, but the figure we are using is the mean of various estimates. 
(2) For Egyptian we are now using the Government’s final revised 
figure of the actual growth for each season based on the final ginning 
returns, instead of the figures of the Alexandria Bourse authorities 
which were based on the Adjusted Arrivals during each season, and 
therefore represented the commercial crop rather than the actual 
growth of the season. 

The latest information available with regard to the Egyptian crop 
for the coming season is given in our first table on page 48. It will 
be seen that the Government’s estimate of acreage is slightly less 
than last year’s figure, but that is said to be due to closer supervision 
of the estimate by the Survey officials. The details of the area 
according to varieties in 1934 were given in the October issue. The 
revised estimates of the Government and the Alexandria authorities 
have greatly reduced the earlier disparity between these two, which 
was due to the fact that the first estimates were separated in time 
by about a month, and that during that period the crop prospects 
had materially deteriorated. 

The abnormal position shown by the World’s Crops table with 
regard to the production of American and Outside Growths respec- 
tively is paralleled by the movement of Consumption. The details 
of the Federation statistics are given in the first table on page 49, 
but the gist of them had already been given in the October issue. 
There are, however, several points of interest in the details. It will 
be seen that the reduced consumption of American last year was 
most marked in America itself and in Asia, but even in the U.K. 
and on the Continent, where the season’s total was higher, the decline 
was very marked in the second half of the season as against the first. 
The increase in the consumption of Outside Growths, on the other 
hand, applied to all the varieties, Indian, Egyptian, and Sundries, 
and to almost every major division of the industry, with the curious 
exception that the U.K. used less Sundries during the year and also 
used less Egyptian in the second half than the first. It will be noted 
that the consumption of Egyptian for the season was a substantial 
new record. 

The second table on page 49 gives the details of the U.S. con- 
sumption monthly during the past season and for the first three 
months of the new season. The latter details are important because 
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they show that even in August a considerable recovery had been 
made in spite of the 25 per cent, restriction which came to an end 
on 24th August. But this was very promptly followed by a nation- 
wide textile strike which caused a still heavier reduction in September. 
It may be noted in passing that this was not actually a new low record, 
for in July, 1932, it was 278,568 bales. October, however, showed 
a substantial recovery and made the total the best figure since May. 

To this may be added Garside’s preliminary estimates of the world 
consumption of American and Outside Growths for the first three 
months of the season, which are 2,905,000 bales of American and 

8.099.000 of Outside Growths. 

The position of the World's Carryover of American cotton at the 
end of the season was dealt with in our October issue. This time 
we give on page 48 the figures of the Egyptian Carryover. The 
main point of interest is that the total at the end of the season has 
again been slightly reduced, which was rather against expectations, 
for with a crop of 8,575,000 kantars and world’s consumption of 

1.108.000 bales (equivalent to about 8,800,000 kantars) there should 
have been a small addition. Such discrepancies, however, between the 
calculated carryover and the actual computation are far from unusual. 

We have frequently stressed in these statistics the interrelation 
between production, consumption and prices, and the two tables of 
prices which we give on page 50 are therefore of special interest. 
Taking first the record of Futures prices of American in New York 
and Liverpool, it will be seen that both markets touched a now high 
record in the first month of the new season as the result of the low 
crop figures, assisted by the fact that in August the American Govern- 
ment announced its willingness to lend up to 12 cents per lb. for Low 
Middling at Southern points, which is believed to be equivalent 
to about 12i to 13 cents for Middling in New York. But that high 
level has not been sustained in spite of the Government “ peg,” 
because the markets had apparently assumed that the Government’s 
scheme of restriction of acreage would be very substantially modified 
in 1936 and that there would be no loan system next season. On 29th 
November, however, the Government announced that the maximum 
reduction of 25 per cent, in the basic acreage would be enforced in 1986. 

With regard to Egyptian prices, it will be seen that these on the 
whole followed American until October, but towards the end of that 
month they made a marked recovery, largely as the result of the 
settlement of the dispute with Germany and the withdrawal of the 
embargo on yam exports, which, of course, was particularly beneficial 
to Sakel, so that in November new high levels were touched for Sakel. 
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The table of Liverpool Spot prices of other varieties shows the 
effect of the inflation of American cotton on the relative prices of 
other varieties. It will be seen that as percentages on American all 
the other varieties (except East African) have declined still further 
since the beginning of the season, but November has reversed the 
trend for Indian as well as Egyptian. 


For ease of reference we repeat the hst of tables given last year, 
showing the issues in which each will appear: 



\janmry» 

\ 

April. 

July. 

October. 

World’s Crops 

•1 X 

— 

X 

— 

American crop 

X 

— 

X 

X 

Indian crop 

— 

X 

— 

X 

Indian crop by varieties 

. — 

' 

X 

— 

Egyptian crop 

X 


X 

— 

Egyptian crop by varieties 

, — 

— 

— 

X 

Sudan crop 

— 

X 

— 1 

— 

World's consumption (Federation) 

X 

— 

X 

— 

World’s consumption (Garside) 

. — 

X 

— 

X 

U.S. consumption 

X 

X 

! X 

X 

World’s Carryover, American 

. — 

X 

— 

X 

World’s Carryover, Egyptian 

X 

— 

: X 


Futures prices, American and Egyptian 

X 

X 1 

i X 

X 

Spot prices, other varieties 

X 

X 

i X 

X 
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WORLD’S COTTON CROPS. 
(Bales of 600 Lbs. — OOO’s). 



1929-30. 

1930-31. 

1931-32. 

1932-33. 

1933-34. 

1934-35. 

(Estimates) 

U.S.A. Lint 

14,825 

13,932 

17,096 

13,002 

13,047 

9,731 

Linters 

1,241 

986 

1,067 

912 

950 

900 

Total 

16,066 

14,918 

18,163 

13,914 

13,997 

10,631 

Mexioo 

240 

174 

206 

99 

220 

194 

Brazil 

564 

470 

558 

396 

810 

1,200 

Peru 

266 

243 

226 

234 

270 

265 

Argentine 

138 

150 

165 

152 

162 

160 

Other South American 

66 

52 

39 

43 

51 

00 

India* 

5,243 

5,224 

4,007 

4,656 

4,970 

5,000 

China 

2,055 

2,317 

1,733 

2,228 

2,700 

2,927 

Japan and Korea 

137 

150 

98 

132 

188 

200 

East Indies, etc. 

18 

18 

15 

13 

13 

16 

Russia ... 

1,279 

1,589 

1,846 

1,760 

1,890 

1,650 

Persia 

73 

72 

110 

100 

100 

100 

Iraq, Ceylon, etc. 

4 

3 

1 

t 

t 

t 

Asia Minor and Europe 

143 

119 

131 

68 

1 103 

151 

Egypt 

1,706 

1,665 

1,271 

991 

1,715 

I 1,560 

Sudan ... 

127 

96 

188 

110 

1 131 

I 135 

East Africa (British) 

131 

166 

182 

266 

252 

! 260 

South Africa (British) 

14 

8 

3 

2 

3 

1 3 

West Africa (British) ... 

35 

16 

5 

20 

20 

1 20 

Non -British Africa 

121 

128 

94 

127 

150 

1 150 

West Indies (British) . . . 

4 

4 

2 

2 

2 

1 2 

West Indies (Others) ... 

25 

21 

30 

26 

25 

1 25 

Australia, etc 

12 

10 

4 

11 

16 

i 

World’s Total 

28,467 i 

27,602 

29,077 

25,340 

27,788 

j 24,724 

Outside Growths 

12,401 

12,684 i 

10,914 

1 11,426 

13,799 

14,093 

Per cent, on Total 

i 

43*6 ! 

46*0 

37*6 

1 45-1 

49*6 

570 


Government Estimate, 400 lb. bales. t Les® than 600 bales. 


AMERICAN CROP (EXCLUDING LINTERS). 



1928-29. 

1929-30. 

1 1930-31. 

1931-32. 

1932-33. 

1934-35. 

Aoreago planted (OOO’s) 
Acreage harvest^ . . . i 

43,735 

42,432 

44,458 

43,242 

43,339 

42,454 

39,109 

38,705 

36,542 

35,939 

40,852* 

29,978 

Crop (running bales). . . 

14,297 

14,548 

13,756 

16,629 

12,710 

12,664 

Yield per acre (lbs.) ... 

163*3 

164*1 

157*0 

211*5 

173*3 

208*5 

Season’s average spot 
price (Liverpool — 





i 


pence per lb.) 

10*52 

i 9*09 

5*71 

4*82 ' 

1 6-62 

6*02 


Progress of the Season 1934*-35. 


Acreage planted 
Acreage harvested . . , 

1 AuguaL 

1 Sapt, 

j Oct,. 

1 Nov, 

I Dec, 

1 March. 

! 28,024 

28,024 

28,024 

1 28,024 

28,412 


27,371 

! 27,241 

i 27,241 

1 27,241 

1 27,615 


Cmp (600 lb. bales) ... 
Yield per acre (lbs.)... 

9,195 

9,262 

9,443 i 

9,634 

9,731 


160*9 

162*6 

166*9 ; 

169-3 

169*2 



* liOss 10|396>000 ftores special abandonments 
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KGYPTIAN CROP. 



1929-30. 

1930-31, 

1931-32. 

1932-33. 

1933-34. 

1984-36. 

Area (f eddans, OOO's ) ... 
Crop (kantars, OOO’s): 
Alexandria adjusted 

1,841 

2,082 

1,683 

1,094 

1,804 

1,732 

(Estimates) 






arrivals 

8,485 

7,947 

6,663 

6,060 

8,438 

7,540 

Government figures 

8,631 

8,276 

6,367 

4,956 

8,676 

7,801 

Average yield (kantars 






perieddan)* 

4-63 

3-97 

3-78 1 

4-63 

4-76 

4-60 

Season's Average Spot Prices {Liverpool— 

Pence per 

Lb,). 


Sakel 

14-52 

906 

6-80 

7-79 

[ 8-05 


Percentage on American 

69-7 

33-6 

4M 

38-6 

1 33-7 

j 

Uppers 

10-47 

6-86 

6-68 

7-01 

i 6-64 

i 

Percentage on American 

15-2 

20-1 

17-8 

24-7 

! 10-3 



Final revised figures, including Scarto. 


WORLDVS CARRYOVER OF EGYPTIAN COTTON 
(Kantars OOO’s). 


End of 

^^Stock and Afloat. 

1 IhS.A, 

Alex- 

andria. 

1 

i 

MoTiihly 

Totals. 

Federation. 
Other Mill 
Sf^ks. 

Half- 

Yearly 

Totak.^ 

U.K. 

’ll 

Mills. 

Ware- 

houses. 

1929, July ... 

610 

160 

449 

197 

1,677 

2,983 

1,260 

4,243 

1930, January 

585 

270 

353 

202 

3,403 

4,813 

1,335 

6,149 

July . . . 

353 

135 

483 

245 

3,616 

4,834 

1,297 

6,131 

1931, January 

630 

293 

341 

129 

5,349 

6,742 

1,185 

1 7,927 

July . . . 

600 , 

165 

212 

108 

4,466 

6,541 

1,418 

6,959 

1932, January 

1,013 

248 

145 

63 

5,521 

6,990 

1,447 

8,437 

July ... j 

885 

203 

161 

180 

3,780 

5,209 

1,653 

6,702 

1933, January 

878 

218 

134 

169 

4,255 

5,654 

1,425 

7,079 

July ... 

742 

202 

131 

143 

2,228 

3,446 

1,635 

5,081 

1934, January 

1,507 

337 

143 

106 

3,157 

5,250 \ 

1,687 

6,937 

February 

1,465 

232 

\ 143 

111 

3,011 

4,952 1 

— 

— 

March 

1,373 

293 

155 

127 

2,922 

4,870 

— 


.^ril ... 
May ... 

1,425 

270 

166 

138 

2,654 

4,653 

— 

; — 

1,336 

203 

169 

162 

2,332 

4,191 

— 

1 — 

June . . . 

1,208 

225 

168 

143 

1,956 

3,700 

— 

— 

July ... 

1,132 

248 

174 

135 

1,491 

3,180 

1,868 

6,048 

August 

1,050 

196 

178 

128 

974 

2,526 

— 

— 

September 

998 

203 

173 

131 

1,229 

2,734 


— 

October 

990 

232 

160 

112 

1,966 

3,460 

— 

— 

November 

1,027 

330 


— 

2,049 

j 


*— 


*** Figures in italics to distinguish between Mid-Season and end of Season, 
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WORLD’S CONSUMPTION OF COTTON. 


(Fbom the Statistics of the Intbbnational Fedebation.) 
{Running Bales^ OOOV — Excluding Linttrs,) 


Variety. 

Season. 

U.K. 

Continent. 

U.S.A. 

Asia. 

Others. 

Totals. 

American. 

1928-29 

1,910 

4,614 

6,778 

1,431 

333 

15,066 


1929-30 

1,474 

4,065 

5,803 

1,427 

256 

13,015 


1930-31 

991 

3,242 

5.084 

1,345 

239 

10,901 


1931-32 

1,342 

3,343 

4,744 

2,636 

251 

12,316 


1932-33 

1,400 

3,836 

6,004 

2,655 

276 

14,171 


1933-34 

1,461 

3,976 

5,554 

2,238 

306 

13,635 

Indian. 

1928-29 

183 

1,150 

35 

3,766 

44 

6,178 


1929-30 

188 

1,375 

61 

4.403 

60 

6,087 


1930-31 

252 

1,215 

43 

4,318 

35 

5,863 


1931-32 

183 

727 

21 

3,834 

23 

4,788 


1932-33 

126 

600 

16 

3,455 

23 

4,220 


1933 34 

234 

844 

14 

3.638 

42 

4,772 

Egyptian. 

1928-29 

366 

401 

155 

43 

25 

989 

1929-30 

301 

416 

137 

58 

26 

937 


1930-31 

242 

420 

70 

96 

25 

863 


1931-32 

301 

480 

63 ! 

! 120 

26 1 

980 


1932-33 

301 

442 

58 1 

! 104 

29 ! 

934 


1933-34 

1 

366 ; 

515 

69 1 

119 

39 

1,108 

Sundries. 

1928-29 

342 

1,947 

55 1 

1,480 

815 

4,639 


1929-30 

502 

2,044 

61 i 

1,825 

740 

6,162 


1930-31 

479 

1,984 

42 

1,648 

711 

4,864 


1931-32 

660 

1.730 

26 

1,133 

786 

4,236 


1932-33 

421 

1,797 

32 

1,922 

866 

6,028 


1933-34 

409 

2,137 

33 j 

2,154 

964 

6,697 

All kinds. 

1928-29 

2,800 

8,112 

7,023 

6,720 

1,217 

25,872 

25,201 


1929-30 

2,465 

7,889 

6.052 i 

7,713 

1,082 


1930-31 

1,964 

6,861 

6,239 ; 

7,407 

1,010 

22,481 


1931-32 

2,386 

6,280 

4,844 ! 

7,723 

1,086 

22,319 


1932-33 

2,248 

6,675 

6,110 1 

8,136 ! 

1,184 

24,353 


1933-34 

2.470 1 

7,472 

5,670 

8,149 

1,351 

1 25,1 12 


U.S. CONSUMl^TION OF COTTON BY VARIETIES. 
(Running Bales (X)0’s: “Foreign” in Equivalent 500-lb. Bales.) 


1933-34. 

Total. 

Daily 

Rate. 

Upland. 

American 

Egyptian. 

Egyptian. 

Other 

Foreign. 

LirUers 

not 

Included, 

August 

688-6 

25-6 

671*3 

12 

11-3 

4-8 

83-3 

September ... 

499-5 

24 1 

485-7 

0-9 

9*2 

3-8 

76-6 

October 

603*9 

23 2 

489-0 

11 

9*6 

4*2 

i 66*8 

November ... 

476-4 

22 1 

461-8 

0-9 

9*0 

3 6 

1 69-1 

December ... 

348-4 

19-4 

338 9 

1*1 

6*2 

2-2 

51-6 

January 

608 0 

22 3 

493 8 

11 

10*2 

2-9 

67-8 

February . . , 

477-9 

24-2 

463-8 

1*5 

9*3 

3-3 

59*7 

March 

643-7 

24-7 1 

527-9 

I 1*3 

10-7 

3-8 

1 74-5 

.^ril 

612-7 

24-4 

499-1 

' M 

8-0 

40 

: 67*8 

619-8 

22-8 

607-1 

1*0 

7*4 

4-3 

63*9 

“Ziffiie 

363-4 

17-3 

362*9 

1*0 

6*3 

3*2 

55*0 


369-4 

17-1 

349 7 

0*6 

6-1 

3-0 

63-0 

1934-36. 

August 

1 420-9 

18-3 

409*4 

0-8 

i 

7-8 

2*9 

61-2 

September ... 

296*0 

16-0 

289*3 

0*3 

! 4-5 

i 1*9 

54-7 

Ocjtober 

620-3 

22*9 

506-6 

0-9 

i 10*4 

2-5 

57-4 


xn. I i 
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HIGHEST AND LOWEST FDTUEES PaiCES. 




Amerimn. 


Egyptian (Liverpool) 


1933-^34. 

New York, 

Liverpool, 

Sakel, 

Uppera, 


High, 

Low, 

High. 

Low. 

High. 

Low. 

High. I 

Low. 

August . . . 

10-66 

8-47 

6-12 

5-22 

8-02 

7-00 

7-21 i 

6*33 

September 

10-71 

8-94 

6-68 

6*16 

7-34 

6-84 

6-46 i 

6-01 

October ... 

10-08 

8-83 

5-47 

5-15 

7-21 

6-79 

6-26 ' 

6-91 

November 

10-30 

9-41 

5-29 

4‘78 

7-08 

6-52 

6-99 I 

5‘44 

December 

10-29 

9-96 

6-20 

4-96 

7-66 

6-78 

6*99 1 

6-67 

January . . . 

11-49 

10-30 

6-93 

6- 19 

8-42 

7-67 

6-58 j 

6-99 

February 

12-54 

11-63 

6-48 

6-92 

9'25 

8-36 

7-23 ! 

6-61 

March . . . 

12-38 

11-71 

6-40 

6-04 

8-91 

8-35 

6-99 I 

6-69 

April 

May 

12-23 

10-86 

6-14 

6-62 

8-62 

7-90 

6-80 ' 

6-18 

11-69 

10-70 

6-05 

6-67 

8-37 

7-88 

6-63 ! 

6-14 

June 

12-62 

1 11-61 

6-55 

! 6-94 

8-48 

1 8-22 

6-98 ; 

6-56 

July 

1335 

i 12-03 

697 

6-28 

8-60 

I 8-10 

7-31 

6-75 

1034-36 
August , . . 

1384 

1 12-97 

7'23 

6-77 

8-71 

1 

1 8-2!) 

7-54 ■ 

7-19 

September 

13-43 

i 12-35 

7-00 

6-57 

8-05 

! 7-87 

7-5P 

7-02 

October ... 

12-53 

j 1P96 

6-70 

j 6‘43 

8-21 

i 7-65 

7-19 

6-74 

November 

12-66 

1 12-02 

6-80 

i 6-45 

8‘85 

1 7-99 

j 7-68 i 

6-97 


Maximum and minimum figures in each season are given in itaiics. 


LIVERPOOL SPOT PRICES OF AMERICAN WITH OTHER VARIETIES 
AS PERCENTAGES (Last Friday or Each Month). 


1933-34. 

American 
(Middling). 
Pence per Lb. 

Indian No, 1 
Fine Oomra. 

West African 
(Middling). 

Brazil Per- 
nam (Fair). 

East African 
(Good Fair). 

1 

•«* 

11 

Uppers 

(F.Q.F.). 

1®. 

August . . . 

6-53 

79-6 

101-3 

103-1 

116-7 

124-8 

122-4 

1360 

September 

6-60 

80*7 

100-9 

103*6 

114-3 

124*1 

114-6 

132*0 

October ... 

5-64 

78-3 

100-0 

102*7 

113-6 

122-6 

111*0 

127-4 

November 

6-09 

77*6 

100*0 

102-9 

114-7 

120-6 

112-6 

137*7 

December 

6-33 

75-6 

1000 

100-9 

1141 

124*4 

113-6 

148-2 

January ... 

6*07 

74-0 

99-2 

99-2 

111-6 

120-6 

1099 

140-4 

February 

6-67 

73-2 

98*5 

97-8 

107-6 

118-0 

107-9 

136-6 

March ... 

6-36 

70-1 

98-4 

94-5 

107-9 

118-9 

108*0 

137-6 

April 

5-88 

70-9 

100-0 

94-9 

109-4 

121-3 

106*6 

137-2 

May ... 

6-20 

76-2 

99-2 

96-2 

108-9 

120*2 

1076 

1358 

June 

6-84 

73-2 

99-3 

95-6 

107-3 

118*3 

102*8 

122-1 

July 

6-97 

72-6 

98-6 

96-4 

106-6 

117*2 

104*0 

122-0 

8m$oH*iaD0ruffel 

602 

75-1 

99-5 

98-8 

110-8 

121-4 

110*3 

138*7 

1934-35. 
August ... 

7-11 1 

70-5 

99*3 

96-5 

105-6 

116-2 

105*1 

l!^-9 

September 

6-91 

69-8 

99-3 

96*4 

106-5 

116-6 

103-9 

121-7 

Octobfsr ... j 

6-92 

68-1 

98-6 

95-7 

107-2 

114*6 

106*2 

lIg-8 

November 

6-96 

70*7 

98-1 

95-3 

106-8 

114*7 

108-8 

l2?-8 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

1. The following reports have recently been received ; 

Ann. Rpt. of Indian Merchants* Chamber, 1933. 

Rpt. of the Indian Trade Commissioner, 1933-34. 

PtrsA: Sci. Rpts. of Imp. Inst of Agr. Res., 1932-33. 

2 . Rbtport on the Work of the Indian Trade Commissioner during 1933-34. 
By Sir H. A. F. Lindsay. This report contains much useful information under 
the following heads: Modem trade tendencies; Agricultural products — food- 
stuffs and industrial materials; Indian timbers; Lac and shellac; Indian minerals; 
Trade publicity; Committees and conferences; Staff and acknowledgments. 
Various appendices are also included. During the period under review the 
United Kingdom’s imports of cotton from India increased; in fact, the imports 
during January-March, 1934, from India, were more than three times what they 
were during January-March, 1932. Close contact was maintained throughout 
the year with the Lancashire Indian Cottc*n Enquiry Committee, the object of 
which is to increase the use of Indian raw cotton in the United Kingdom. 

3. Indian Central Cotton Committee. At the 29th meeting, held on 
August 28, the following important matters were discussed : The immediate need 
for legislative measures to rid the cotton industry of the prevailing malpractices 
of watering and mixing of cotton ; the cultivation of improved varieties of cotton 
in the barrage areas of Sind; the campaign for extension, seed distribution, and 
marketing of pure Sind -American cotton ; and the future policy to be adopted in 
the case of the Institute of Plant Industry, Indore. The various research schemes 
financed by the Committee were reviewed, one scheme being extended for a further 
period and four new schemes sanctioned. The Progress Report of the Director 
of the Technological Laboratory at Matunga dealt with the spiiming tests con- 
ducted at the Laboratory during the seven months under report-. It was decided 
at the meeting to make the Publicity Department a permanent adjunct of the 
Committee. 

4 . Indian Central Cotton Combottee. We have received from the Publicity 
OfiBcer the following notices ; 

Note on the Improvement of Cotton in Sind. Before the opening of the Lloyd 
Barrage Sind had about 300,000 acres of cotton, with 100,000 bales outturn. In 
1933 the acreage was 500,000, and it is expected to expand to 750,000. There are 
four main classes of cotton — viz., Sind Deshi, Pun jab- Americans, Imported 
Americans, Imported Egyptians. Improved strains of all have been produced, 
the breeding being largely for hardiness (in the Sind climate) and vigour. The 
improved strains are described, and are being tested on a large scale with the aid 
of a grant from the Indian Central Cotton Committee, which is also financing the 
seed multiplication scheme. 

Madras Herbaoefum Scheme.. This scheme, financed by the Indian Central 
Cotton Committee, has for its object the breeding of a suitable strain for the black 
soils of the southern districts of Madras which will possess the yield, ginning, 
and spinning qualities of Karunganni, combined with the colour and root system 
of Uppam cotton. The results so far obtained are discussed. 

Madras Chokm Fodder Scheme. The results obtained to date by this scheme, 
financed by the Indian Central Cotton Committee, indicate that (a) when oholam 
is harvested at the flower stage there is no fall in the yield of the succeeding cotton ; 
(5) early opening up of the soil improves conditions for cotton succeeding cholam. 
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money crop even at present prices. Experiments were continued at the various 
Experiment Stations to determine and demonstrate the most suitable variety for 
the different districts and the best method of cultivation. In regard to the Pmr© 
Line Seed Supply Scheme, Ambalantota, towards the end of the year definite 
action was taken for the early outlay of a 60-acre station within the boundaries 
of the former Cotton Experimental Station. This most necessary provision had 
been held up for some years owing to the uncertainty regarding a water supply. 

Cypkus: Cotton Cvltivaiian^ 1933, (Ann. jRpt. Dpt. of Agr.^ 1933.) Owing 
to the lack of irrigation water the area sown was much reduced. Dry cotton also 
suffered from lack of rain. Demonstrations to show the effect of early planting 
on the reduction of pink bollworm infestation were carried out at Akanthou, 
and it was shown that cotton-growers could increase their production considerably 
were the value of early planting more generally realized. Aphis gossypii was the 
only cotton pest encountered during the year. No serious disease was reported, 
but Hhizopus arrhizus, Fischer (determined at the Imperial Mycological Institute), 
was found causing a rot of unopened cotton bolls at Kythrea. 

17, AFRICA. Economic Conditions in East Africa, 1932-34. By C. Kemp. 
(No. 683, Dept, of Overseas Trade.) We have received a copy of this report 
from the Dept, of Overseas Trade. The economic position in Uganda, Kenya, 
Zanzibar, and Tanganyika Territory is discussed, together with questions of 
public finance. Considerable attention is also devoted to the mij)ort and export 
trades, and particulars are given regarding railways, harbours, shipping, and 
airways. Various statistical api)endice8 are included relating to trade and ship- 
ping. A memorandum on the financial and economic position of the Somaliland 
Protectorate for the years 1932-33 (C. H. F. Plowman) is also included in the 
report. 

18, Gold Coast; Cotton Ctdtivation, 1933-34. (Rpt. of Dpt. of Agr.^ 1933-34.) 
The cotton crop in the Southern Togoland area was a comparative failure, owing 
to an exceptionally wet and prolonged rainy season, accompanied throughout the 
year by a series of destructive tornadoes. Serious flooding also occurred on low- 
lying ground. The export of seed cotton over the frontier was only some 30 tons, 
compared with an average of 86 tons for the previous three years. The cultiva- 
tion of the 20 half-acre blocks of Improved Ishan cotton in various parts of tbe 
area was discontinued, as farmers have now satisfied themselves of the superiority 
of this type over the local variety, and plant up their own supply, large areas 
being grown as a pure stand in the Vakpo and Ve Districts. In the adverse 
circumstances of the season it was not possible to make much headway with the 
formation of Cotton Growers* Co-operative Societies, little capital being available. 

In the Northern Territories the improved strain D28 continued to yield well 
under proper cultivation. In rotation trials, unmanured, a mean yield of 368 lb, 
per acre seed cotton was obtained, whilst in manurial trials a dressing of 6^ cwt. 
per acre balanced artificial manures gave 421 lb. per acre. 

19, Kbnya: Cotton Cultivation, 1933-34. (Econ. Condm. in JS. Africa, 1982-84, 
[C. Kemp], ) The season’s crop is estimated to yield 4,600 bales, as compared with 
3,037 bales in 1982-83* The increase is mainly due to the energetic measures 
taken to revive native agriculture in the coastal districts, although the lake 
district has also shared in the improvement, 

20« NiOEiiiA. Nartkem Provincea : Cotton IrmstigaUonB. (Bull. Imp. 
xxxii*, 2, 1934, p. 299,) The report of tbe Botanical Section, Department of 
Agriculture, for the half-year July 1 to December 31, 1933, contains the following 
account of experiments with cotton: 
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Co^im Disinfection, An experiment was carried out to determine the 
effect on yield of disinfecting the seed with a mixture of 1 per cent. Germisan 
and 0*2 per cent, soap for ten minutes, so as to destroy Bacterium malvacearum. 
Hie disinfectant had an adverse effect on the viability of the seeds, so that there 
was a difficulty in getting a stand on the treated plots, the final stand being 84 per 
cent, less than the control. Moreover, there was so little bacterial disease on the 
control plots that it was impossible to distinguish them from the treated plots. 

Variety Trial. The results of a trial of S.G.27, U.4/123 and Allen (seed from 
Zaria ginnery) were very favourable to S.G.27, and unfavourable to U.4/123, 
which was found to be generally inferior to Allen. S.G.27 is a strain isolated by 
the Agricultural Department in Uganda, and U.4/123 is one isolated by the 
Agricultural Department in Southern Rhodesia. Allen was introduced from 
Uganda in 1912. 

£1. Nyasaland: Cotton Ordinance. From a recent report received from H.M. 
Eastern African Dependencies, Trade and Information Office, we Icam that at 
the fiftieth Session of the Legislative Council held on October 24>25, the Cotton and 
Tea Bills were passed. The Cotton Ordinance is designed to secure the production 
of the highest quality of cotton by generally controlling the local industry. 

££. Southern Rhodesia; Further Notes from the Cotton Station, Oatooma. By 
J. E. Peat. {Jihod. Agr. J., xxxi., 9 , 1934, p. 665.) The work with improved 
U.4 strains at Gatooma is discussed. Two derivatives of U.4/64 (Gatooma 6), 
the outstanding parent stock — viz,, U.4/64/7/10 (Gatooma 5, 11) and U.4/64/V 
(Gatooma 6, 21) — ^yielded in bulk 800-900 up to 1,200 lb. seed cotton per acre, 
while some newer improved U.4/64 strains were yielding even better. Notes are 
included on trap crops for American bollworm, spacing, soils, fertilising, picking, 
ratooning, and especially on pests. The pests causing the most serious damage 
in Southern Rhodesia are American bollworm. Red or Sudan bollworm, and 
Stainers. 

[Cf, Abstr. 27. Vol. XI.. of this Review.] 

£8. Anolo-Eoyptian Sudan; Cotton Production. By P. K. Norris. (U.S. Dpt, 
of Agr,, For. Agr. Serv. F,S. No. 62, 1934.) A very interesting account from an 
American point of view, dealing with (1) General Conditions in the Sudan; Area 
and Location, Population, Climate, Agriculture, and Commerce. (2) Cotton Pro- 
duction in the Sudan; The Gozira, Nile Valley, Tokar and Kassala Districts, 
and the Rain-grown Cotton Districts. 

£ 4 . Deport of the Oezira Agricultural Research Service, 1933. The second report 
contains, in addition to the introductory note by the Controller, reports on the 
experimental work carried out during the 1932-33 season by the Agricultural, 
Plant Observation, Plant Physiology, Chemical, Entomological, Botanical, Plant 
Pathology, and Plant Breeding Sections. Reports on the Plant Breeding ex- 
tension work at the Gezira Research Farm, and the Field Experiments carried 
out by the staff of the Sudan Plantations Syndicate, ore also included. 

From the note of the Controller we learn that the cotton crop made satisfactory 
and apparently normal growth until mid-October, when a general falling-off 
occurred, except in the North. The final average yield came out at 1-9 kantors 
per leddan — less than half that obtained the previous season. Leaf curl and 
white fly were responsible for a considerable loss of crop, but other factors also 
contributed, and these are still under investigation. Pending the solution of the 
fundamental problem of yield fluctuation, very considerable advances have been 
made by selection and breeding in evolving strains highly resistant to leaf curl 
disease, and capable of withstanding to a marked degree the conditions which 
make it impossible to grow Sakel successfully in an unfavourable season. One of 
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these strains, " X.1630,” has been multiplied, and is so far proving veary satis- 
faqtory. Certain other strains also show promise — ^viz., “ X.04729/’ “ X.780,’* 
“ X17S0,’’ and “ I^rem.” 

The importance of close spacing for late-sown cotton was indicated by the 
** Four Factor Experiments in 1929-30 and 1930-31, and the value of this has 
been shown in an even more striking manner by the “ Spacing and Thinning Ex- 
periment ” at the Gezira Research Farm and the Out-Station Experiments.” 

In connection with the study of cotton diseases, the results of the repetition of 
the “ Jebel Bud ” experiment indicate that the risk of seed transmission of leaf 
curl is practically negligible. It is asserted that the main carryover of the 
disease from one season to another is due to infected ratoons. With a view to 
removing the old cotton plants bodily from the soil, a tool has been designed which 
carries out this work very satisfactorily, and a modification of the tool is being 
employed on the whole Gezira area. 

Experimental work on the disinfection of cotton seed with various dusts shows 
that practically complete protection from blackarm for the germinating seedling 
can be obtained in this way. All seed for sowing in the Gezira was treated with 
“ Abavit B ” in the 1932-33 season, and the absence of any observed primary 
infection proved the efficacy of the treatment. 

In areas outside the Gezira Scheme satisfactory progress has been made towards 
the production of high yielding types of American cotton, with good quality lint, 
suitable for growth both in the Southern Sudan under natural rainfall, and on the 
various pump schemes situated on the banka of the Nile in the Northern Provinces. 

25. Impressions on Cotton Growing in the Nile V alley. By F. Bey Abaza. 
(Int, Cott, BuU.f xii., 48 , 1934, p. 508.) An interesting account of a visit paid to 
the Gezira in January and February of this year, dealing briefly with irrigation 
projects, varieties of cotton grown, and the difficulty of controlling pests and 
diseases. 

26 . Sudan Plantations Syndicate: Cottofi Cultivation, 1932-33. (Ept, on 
Admin, Finan, and Condition of the Sudan in 1933; recently received.) A bumper 
crop was harvested at Zoidab, an average yield of 5-18 kantars of American cotton 
to the feddan being obtained, compared with 4-18 the previous season. The 
new methods of cultivation employed on the Government pumping stations met 
with immediate success, the average yield on all stations over a total area of 
2,537 feddans being 3-15 kantars per feddan, as compared with an average of 
1-27 kantars the previous year over an area of 2,600 feddans. 

27. Tanganyika: Cotton Cultivation, 1933. (Ann. Rpt. of Dpt, of Agr,, 1933.) 
During the period under review action was taken to prevent the mixing of seed 
by movement of seed cotton from district to district; to curtail the excessive 
transport of seed cotton within and without the district in which it was grown ; to 
give the established ginner a greater responsibility for the promotion of the crop 
in his zone, or (where zoning was not applied) in his district; to secure adequate 
amounts of good cotton seed free of charge, and its transport to distributing 
points at the expense of the ginner; to safeguard growlers against excessive ginning 
oharges; to reduce the amount of tax taken as cotton cess; and by means of a 
fair price scale and supervision and chock weighing, to protect the native grower 
against unfairly low returns, and to rectify the customary disparity in values 
between Nos. 1, 2, and 3 native cotton, and between No. 1 native high grade and 
bulk crop cotton grown by non-natives and the larger native growers. No new 
ginneries were licensed, but old ginneries could be re-sited. 

The export of cotton lint in 1933 constituted a record for the Territory, being 
equivalent to 28,419 bales. Actual production was 28,490 bales, as compared 
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with 18,039 bales in 1932, an increase of nearly 60 per cent., which is particularly 
satisfactory in view of adverse climatic conditions. 

A scheme to reorganize the marketing of cotton was approved by the Cotton 
Advisory Board. Buying posts were abolished, and in areas of high production 
were replaced by Ginners’ Markets, which gave the ginners equal rights to purchase 
the crop. One of the most satisfactory features of the marketing was the applica- 
tion to all centres of a minimum price graph prepared by the Director of Agri- 
culture; this has stimulated production in backward areas. 

Selection work with U.4 cottons from Barberton and Gatooma and with the 
local cotton was continued at Morogoro, with a view to evolving a strain suitable 
for the coastal belt. 

Insect pests caused little injury during the year. Pink bollworm incidence was 
low in the coastal belt, due probably to early maturing of the bulk of the crop. 
Staining, however, remained high. 

28 . East African Research Station, Amani. (Uh Ann. Mpt., 1933-34.) 
Contains the usual reports of the Director, Plant Pathologist, Entomologist, Soil 
Chemist, Biochemist. Plant Physiologist, Plant Geneticist, Systematic Botanist, 
Superintendent of Plantations, Secretary and Librarian. The Director states 
that work has proceeded steadily and without interruption. In February a Con- 
ference — one of a series convened at the instance of the East African Governors* 
Conference for the co-ordination of research — was held, and many interesting 
subjects came up for discussion. During the year the Coffee Experiment Station 
at Lyamungu commenced to function, and arrangements were made for the 
establishment of a sisal experiment station. The isolation greenhouses for the 
Central Plant Quarantine Station were completed. 

29 . Uganda: Cotton CnUiixiiion, 1933-34. (Ann. Rpt. Dpi. of Agr., 1933, Ft. I.; 
recently received.) The area planted to cotton was 1,090,502 acres. Weather 
conditions were abnormal in most areas at the beginning of the year, but im- 
proved markedly later, and a good yield of cotton was expected. An increased 
area was planted to S.G.29 cotton. The number of ginneries licensed to gin 
and bale cotton was 134, as compared with 122 in the previous year. Energetic 
measures were under consideration to control pink bollworm, which at the end of 
the year had spread to various districts in the Northern and Buganda Provinces. 
Injuiy from other pests and diseases was not serious. During the period under 
review cotton zones were established by Government with a view to reducing the 
high overhead charges borne in the marketing and ginning of the raw' cotton. 
There was a marked increase in the use of ploughs in the various districts ; an 
increase of 1,633 ploughs in Teso, 433 in Bugwere, and 142 in Lango district being 
recorded over the previous year. No appreciable damage to crops was caused 
by locusts, and no special measures to deal with the pest were considered necessary. 

80 . Cotton Eeports, 1933-34. (Ann. Rpt. Dpt. of Agr., 1933, Pt. II.) The Senior 
Botanist states that definite progress has been made in the improvement of U.4 
derivatives at Serere. One or two of the later generations grown there are giving 
lint very nearly equal to that of S.G.29. As in previous years U.4 has done badly 
under Buganda conditions, both in yield and in quality. In Buganda S.G.23/8 
still remains the most promising strain on account of its very distinct superiority 
over Local in spinning. Several new types in the Pedigree Lines proved superior 
to Local as regards yield, quality, and habit. Strains resistant to blackarm 
have been isolated both at Bukalasa and Serere. These are not altogether satis- 
factory from other points of view, and crossing with other strains is being under- 
taken. The appearance of Fusarium wilt in Buganda necessitates work on 
wilt resistance. A very useful elaboration of the purity target system of testing 



58 


THBEMflEBW 

for punty of utraiits has been worked out, and is prpi^ing of great ^Bsietanoe, 
question of a seed farm for Buganda is under oonBideration, 

In the Entomologist's report it is stated that work on cotton pests was mainly 
concerned with measures to control the spread of pink boUworm* Other pests 
encountered were Lygus, Helopeltis, and stainers, but they caused little damage. 

From the report of the Mycologist we learn that research work on blackann 
and angular leafspot diseases was continued. Early sowing, and disinfection of 
seed prior to planting by means of fungicidal dusts, are suggested measures of 
control. The experiments indicated that both diseases spread much more rapidly 
on S.G.29, the present standard variety at Serere, than on S.P.l, a selection from 
U.4/4/2. 

81 . Crop Prospects^ 1934-35. The latest report from the Department of Agri- 
culture states that, in spite of the difficult planting season ooc^aaioned by long 
spells of dry conditions in most areas, the total acreage planted to the end of 
September amounted to 1,080,265 acres, as compared with a total of 1,090,502 
in the previous season. The dry conditions have also been favourable to the 
increase in the numbers of certain sucking insects, particularly Lygns^ which is 
causing considerable damage in some areas. 

82 * Cotton Industry, {Crown Colonist^ October, 1934, p. 475.) “ Crop prospects 
for the 1935 crop are satisfactory. Recent experiments at Government stations 
show that it is possible to obtain 1,800 lb. seed cotton per acre, yet the average 
obtained by the grower is only 360/400 lb. per acre. This is due to the careless- 
ness, and in some cases ignorance, of the growers. The Agricultural Department 
are endeavouring to prove to the native that with a little care and intelligence his 
yield can be trebled and a better quality of cotton produced, but an intensive 
campaign is required. , . . Last season's crop was worth to the growers just under 
£2,000,000, while for the 1933 crop a little over £1,500,000 was paid to growers.” 

38 . AUSTRALASIA. Queensland: Factors Eelating to the Production of the 
Harder-Bodied Cottons. By W. G. Wells. (Queensland Agr. J., xlii., 8, 1934, 
p. 371.) Describes the t3^s of cotton required by Australian spinners, and the 
most suitable soils in Queensland for their profitable production. 

84 . Cotton Varietal Testing, By W. G. Wells. (Queensland Agr. J., xlii., 8 , 1934, 
p. 364.) This is a very clear account of the way in which an amateur in the work 
of comparison of varieties can arrive at satisfactory results. The use of the Latin 
square is considered first, and it is shown how different the result may be from 
that of merely trying one block of each variety. The Randomized Block system 
and the Student method are also discussed. Planters who are engaged in testing 
different varieties of cotton should find this paper of much use. 

85 . WEST INDIES. Sea Island Cotton. (W, Ind. Comm. Circ.^ 30/8/34.) 
From a review of the trading during the 1933-34 season, by Messrs. Molyneux, 
Taylor and Co., of Liverpool, we leam that there was an improved enquiry, which, 
however, was rather spasmodic, and old stocks have been considerably reduced. 
The new crop of Montserrat showed considerable improvement in grade and 
staple, and was rapidly absorbed at from 14d. to 15d. per lb. Antigua cotton 
also showed marked improvement, but spinners' reports on St. Kitts cotton 
indicate a larger percentage of wasty cotton in the bales. Prices generally were 
higher than for the previous season, averaging 14d. to 16d. for the better qualities, 
88. Barbados: CoUm Cultivation, 1933-34. (Agr. J. of Dpt. of 8ci. and Agr., 
Barbados, Vol, III., No, 2, 1934.) “ The year was a poor one for cotton, only 
a retry small acreage being planted. The decreasing yield of the last three seasons 
is not entirely due to bad weather. The law requires cotton-growers to record the 
aoieage planted, but owing to the veiy low pnoes many growers, especially peasants. 
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4M not trouble to piok their ootton, and this failure lowered the yield per acre of 
the cotton that was harvested very considerably. The recent cotton conferences 
in Barbados and Trinidad, and the general feeling that there is some future before 
the Sea Island cotton industry, however, will undoubtedly result in increased 
acreages being planted in the next few years.” 

Pink bollworm was observed earlier than usual, but caused only slight damage. 

To secure the introduction of only healthy material into the island, the holds 
of fifteen ships were fumigated with Zyklon B, and 12,708 bags of imported seed 
were disinfected by means of the Simon’s Heater. 

S7. Carriacou: Marie Chlanie Cotton. (Trap. Agr., October, 1934, p. 270.) The 
broker’s report on the new hybrid Mario Galante cotton selection, which was re- 
ceived in June, was generally very encouraging as regards the colour and the 
length, strength, quality, and character of the staple. The value was estimated 
at around 9Jd. per lb., or about Id. more than Sakel. Two lots, each of 5 lb., of 
seed of the new Carriacou selection C.1.14 were forw^arded at the end of June for 
trial in Anguilla and Tortola. 

88. Grenada: Cotton CuUivationy 1933. (Ann. Rpt. of Agr. Dpt.y Grenada, 1933.) 
The results of bulk sample analysis of Carriacou perennial strains 1932-33 are 
given. Strains giving a mean maximum lint length of 47 mm. were selected for 
the 1933-34 season. Brokers’ reports on samples of Carriacou cottons are good; 
all are 130-250 points on American July Futures. 

88. Montserrat: Cotton Cultivation, 1933. (Rpt. on Agr. Dpt., 1933.) A very 
favourable season was experienced, and record yields of excellent quality 
lint were obtained. The cotton market improved considerably in the latter 
half of the year, and the local brokers apparently effected sales of all previous 
stocks, as well as the lint produced during 1933, at an average price of 
12d. per lb. At the prevailing prices estate owners found it impossible to grow 
cotton by employing their own labour, and much of the estate land was let out to 
peasants on the half -share system. To maintain the purity of Montserrat cotton 
a considerable amount of breeding and propagation work is undert aken annually 
by the Department, and the work has proceeded quite satisfactorily. No serious 
damage from insect pests or diseases occurred during the year. 

40. Sea Island Cotton Industry, 1934. (Trop. Agr., October, 1934, p. 2[68.) The 
crop suffered considerably from the extended dry season, but showed signs of 
fairly general recovery at the end of July. Pink bollworm was negligible, but a 
fair amount of injury was caused by green bug. 

41. 8t. Kitts, Nevis, and Anguilla; Cotton Cultivation, 1933-34. (Aim. Rpt. 
of Agr. Dpt., 1933.) A much reduced acreage was planted to cotton in 
St. Edits in 1933. Cotton leaf worm was not apparent, but severe damage was 
caused by pink bollworm. Cotton selection work was carried out on the usual 
lines. In Nevis there was a revival of interest in cotton cultivation. Germina- 
tion of the crop was good, but excessive rains interfered with weeding ojxirations 
in some places, and many of the plants were stunted ; the greater part of the crop, 
however, did fairly well. No damage was caused by cotton leaf worm and very 
little by pink bollworm; cotton stainers, however, were very plentiful in certain 
parts. Purchasing of the peasants’ cotton was undertaken by the Government 
on the same lines as in the past. An advance at the rate of 3 cents j>er lb. was paid 
for clean Sea Island cotton delivered at the cotton house. The lint was shipped 
to the British Cotton Growing Association, and was sold at a price which allowed 
R bonus of 8^26 cents per lb. to the peasants. An increased cotton crop was 
harvested in Anguilla. The <|ttality of the lint showed improvement, due to the 
tise of hand-picked seed for planting. Experiments oeorried out with Moco cotton 
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did not prove sueoeseful; boll shedding was very high, and practically no seed 
cotton was saved. 

42 . St. VmcmiT: CoUon CuUimtion, 1933-34. on Agr. Dpt., 1933.) 

The area under Sea Island cotton was 1,216 acres and under Marie Galante 
719 acres, a total of 1,935 acres, or an increase of 80 per cent, over the previous 
season. The yield was expected to be low owing to the abnormal weather con- 
ditions experienced. Time and again seed was planted only to be washed out 
by the rains ; soils were waterlogged, and the stand of cotton established was poor. 
Little damage was caused by pests or diseases. 

43 . Work of the Cotton Experiment Station, 1933-34. (Ept. on Ayr. Dpt., 1933.) 
In connection with the research work on cotton the Acting Commissioner of Agri- 
culture states that “ the thanks of the Government are again due to the Empire 
Cotton Growing Corporation for the work undertaken by the Cotton Research 
Officer in maintaining the high quality of the island’s cotton crop.” 

From the report of the Cotton Research Officer for the period September 1, 

1933, to February 28, 1934, we learn that notwithstanding constant rains ex- 
perienced at growing time, very good yields were obtained. The island’s acreage 
was exclusively planted with the superfine strain V.135, which is now practically 
a pure line. Selfed seed of this strain was multiplied in isolation on Mustique 
Island to obtain seed for the 1934-35 crop. Damage from pests and diseases during 
the season was insignificant. 

Experimental Work. The experiment to transfer the gone R (Red Plant- 
Body-weak spot) from the Trinidad Red Kidney Tree cotton to Sea Island V.136 
was continued. The effect of the gene R^ on lint length was studied, no significant 
difference being found in lint length between red and green plants. Selection 
work with Moco, Carriaeou, and Marie Galante cottons was also continued . First 
crosses were made of Moco and Carriaoou cottons with a view to evolving a strain 
combining the desirable characters of both. The Fg of Moco x Marie Galante gave 
some excellent plants, and eleven were retained for progeny rows the following 
year. In experiments with U.4 cottons containing the Asiatic red gene, samples 
of which were received from Trinidad and grown in St. Vincent, several plants 
exhibited remarkable features not previously seen in New World cottons, and 
doubtless derived from Asiatic. Generally speaking, they were early maturing 
and very heavy yielders; all were immune from angular spot, and some plants 
possessed lint lengths of about 45 mm. An experiment on crossing Sea Island with 
Ishan cotton from Nigeria was continued. Many of the plants were longer linted 
than Ishan, but nearly all were affected by angular spot. 

44 * CoUon Prospects, 1934-35. A note on the cotton crop for the quarter ended 
September 30, received from the Superintendent of Agriculture, states that the 
area under Sea Island is estimated at 1,200-1,400 acres. Weather conditions 
during September were favourable, and the young plants were progressing vedty 
satisfactorily. 

COTTON IN EGYPT. 

45 . EaYmau Cotton: CotUm Mixing Law. {Cotton, M/c, 20/10/34.) in con- 
nection with the Cotton Mixing Law, which came into operation on August 6, 

1934, the following Order of the Ministry of Agriculture, Egypt, was published 
in “ Official Journal,” No. 79, of September 13, 1934, and came into force on 
that date : 

Art. 1. Each bale of cotton which has been pressed hydraulically or by steam 
must be marked in Arabic and in a foreign language with the name of the vai^ty 
of the cotton which it contains. Hydraulically pressed bales must also bear the 
name of the ginning factory. 
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Aft, 2» Eftoh bale oontaimng mixed cotton must be marked with the word 
** mixed.” Each bale containing cotton which is not included in the annexe to 
Law No. 51 of 1934 must be marked “ not catalogued.” 

Aft, 3. The indications mentioned in Arts. 1 and 2 must be printed in in- 
delible red ink, on at least two sides of the bale, with stamps made specially for 
this purpose, immediately after the pressing operations, and in the presence and 
under the control of the delegate of the Ministry of Agriculture. 

Art, 4. Any special mark which spinning or pressing factories or a merchant 
desire to add must be made as far away as possible from the mark laid down in 
Arts. 1 and 2, and must be in ink of a different colour. 

46. Proposed Modification of Alexandria Contracts foe Sakel and 
Uppers. (Int. Cott. Bull., xii., 48, 1934, p. 514.) A movement is on foot in 
Alexandria to modify the contracts for Sakel and Uppers, basing them on the 
Fully Good Fair to Good classification, instead of Fully Good Fair, their former 
basis. The reason for this change is stated to be that, at the present time, barely 
20 j)er cent, of the crop comes under the category of Fully Good Fair. 

COTTON IN THE UNITED STATES. 

47. American Cotton: Government Control Policy. By H. Campion. 
(Manchester Schcxjl, v., 1934, p. 32. Abstr, from Surnm. of Chirr. Lit., xiv., 19, 
1934, p. 625.) A history of American cotton policy from the first attempt at 
stabilisation in 1929. Some lessons from the failure of the stabilisation experi- 
ment are pointed out. 

48. American Cotton: Improvement of Grade. (Int. Cott. Bull., xii., 48, 
1934, p. 466.) According to Mr. F. L. Gerdes, Cotton Technologist of the Delta 
Ginning Experimental Station at Stoneville, Mississippi, the quality of lint from 
seed cotton of a high moisture content can be improved from one to two grades 
by carefully conditioning the seed cotton before passing it through the gin. The 
quality of the ginned lint, moreover, can be affected by the rate of feed during the 
ginning to the extent of one-half to a full grade. The use of a vertical dryer 
developed by the engineers of the Bureau of Agricultural Engineering is recom- 
mended as one of the moat practical and economical means of moisture removal 
for the present-day farm organization.” Results obtained with this dryer are 
stated to compare favourably with those of sun-drying or storing. 

48. Progress in the Improvement of American Cotton. By N. A. Olsen. 
(Cotton, M/c., 20/10/34.) Summarizes the results of the grade and staple report- 
ing work, the ginning studies, and investigations regarding false packed bales, 
carried out during the past six years. 

56. Cotton: Improvement of Quality. (Text. Res., 4, 1934, pp. 479 and 489. 
Abstr. from Summ. of Curr, Lit,, xiv., 18, 1934, p. 458.) The American Textile 
Foundation propose to devote part of their funds to the improvement of cotton 
quality. So far only some 5 per cent, of the seed at present planted in America 
comes from seed breeders, the remainder being mongrelized gin-run stocks. The 
importance of the use of pure high quality seed is indicated. 

5l. American Cotton Market: Effect of Government Restriction Policy. 
By G. Keiser. (Wirtschaftsdienst, xix., 1934, p. 1122. Abstr. from Summ, of 
Curr, LU,, xiv,, 18, 1934, p. 459.) The effect of the Roosevelt policy of crop re- 
striction on the general cotton market is not as great as might be expected, chiefly 
owing to doubt as to the powers of the American market to affect prices. Never- 
theless, the output of American cotton exceeds that of all other countries com- 
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bined, so that opposition to American plans is inaflFective. Consequently a gradnal 
rise in cotton prices may be expected. Statistics are analyzed. 

68. Ambbican Cotton: Pkiob Estibiatb for 1936. By W. H. Slater. (Teact, 
WeeMy, xiii., 1934, p. 631. Abstr. from 8umm. of Curr, LU,, xiv., 16 , 1934, 
p. 426.) The author gives a table forecasting American cotton prices for 1986 
based on various sizes of American cotton crops and all other known factors at 
present available. Whilst American conditions and intensive propaganda favour 
a rise in price, yet the increasing production of outside growth (partictilarly 
Brazilian) may frustrate the plan. 

58. Grade and Staple IjENgth op Cotton Carried Over in the United States 
AS Related to the Domestic Supply, 1928-29 to 1931-32. By W. B. Lanham 
and 0. T. Weaver. {U.S. Dpt, Agr. 8tai, Bull, No, 46, 1934.) An examination 
of the extent to which certain grades and staple lengths are carried over, as com- 
pared with other grades and staple lengths, and of changes from year to year in 
the proportion supplied of particular grades and staples. 

54 . World Textiles, with a Review of American Cotton. (Pubd. by Man, 
Guar, Coml,, October 6, 1934.) Contains, among others, the following interesting 
articles: “ American Cotton in 1933-34: Growers Hold the W^hip-Hand ” (G. W^ 
Fooshe); “Providence and Politics” (G. W. Revere); “Developments in 
Machinery ” (F. Nasmith). 

66. Our National Cotton Policy. By W. L. Clayton, {hit. Cott, Bull,, xii., 
48 , 1934, p. 444.) An interesting paper, pointing out how America , by her present 
manoeuvres, is losing cotton area to her rivals. The author expects a reduction 
in American acreage of 8,439,000, and an increase in outside acreage of 8,460,000. 
The situation is paraUel to that which Brazil created by valorizing coffee (c/. 170 ). 

66 . American Cotton: Fumigation in Bengal, By M. F. Gandhi. (Ind, Text, 
J„ 44 , 1934, p. 349. Abstr. from 8umm, of Curr, Lit,, xiv., 18 , 1934, p. 458.) 
Owing to the increased number of cotton mills in Bengal, some 60,000 bales of 
American cotton may be expected to be delivered annually at the port of Calcutta. 
It is suggested that fumigation facilities might be provided there in order to save 
the expense of fumigation at Bombay, but it is questioned whether the risk of the 
introduction of live boll w^eevils is a serious menace to Bengal. 

67 . Georgia: Cotton Experiments, 1933-34. {Ann. Rpi. of Exp. 8ta., Oa., 1933-34.) 
In various experiments carried out at the Station, Delta Pine Land 8 and Stone- 
ville No. 2 were outstanding in germinating power and the ability to produce a 
good stand. Stoneville No. 2 also proved very successful in “ one- variety ” 
centres, which are spreading rapidly in Georgia. 

In studies on cotton nutrition, evidence was obtained supporting Eaton’s 
conclusion that the cotton plant has a very high boron requirement. About 
10 parts per million boron in the cultime solution were found to produce the 
maximum fruit yield where nitrates were used as the source of nitrogen ; vegetable 
growth, however, was slightly depressed. 

Various manurial experiments were carried out during the season, the results of 
which ore given, and in addition a study of the production and marketing of the 
various grades and staple lengths of cotton was continued in co-operation with 
the Division of Cotton Marketing of the U.S. Department of Agriculture. 

68 . Mississipn; Orade, Staple, and Variety of Misaisdppi Cotton : Crops of 
1928-32. By L. E. Long. (Miss, Sia. Bull. 300, 1933. Abstr. from Exp, Sta, 
Mec„ 71, 2, 1934, p. 268.) Tables, charts, and maps show (1) the average ginnings 
in the State, 1928-32, by counties; (2) the number of bales of different staple 
lengths ginned in the United States and Mississippi each year fxx>m 1928-88 
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inclusive; fiad (3) by counties, for each year from 1928'32 inclusive, the production 
of Middling White and better cotton, and different staple lengths and varieties of 
cotton. 

ISO. Nibw Mexico: Cotton Breeding Inveatigatiom, 1928-32, By G. N. Stroman. 
(New Mexico 8ta. BvU, 217, 1934, p. 39. Abstr. from Exp. 8ta,. Bee., 71, 8, 1934, 
p. 315.) The progress of breeding work with Acala cotton is dedaikd. Quality 
of lint, particularly as to uniformity of length, was of prime importance in this 
breeding work. Originally uniformity was measured by the range in length of 
lint within the progeny, but in 1932 the sorter method was adopted. The con- 
volutions or natural twist of fibre and size of fibres were studied in 1931. The 
seedling vigour test, begun in 1932 because^ of a need for better seedling stands of 
cotton, was used with some success. Family No. 504 of the 1931 progeny test 
was outstanding in length and uniformity, while in 1932 the progenies from 
No. 504 wore outstanding in length of lint as to the range within progenies, and 
with respect to the sorter method of testing for length of fibres. 

60. South CAROLtNA: Field Crop Experiments. By H. P. Cooj>er et al. (S. 
Car. Sta. Ept., 1933. Abstr. from Exp. Sta. Bee., 71, 1, 1934, p. 36.) Cotton 
research embraced the following: Effects of origin and age of seed on germination 
and 8ee<iling growth, seed treatments, cold resistance of seedlings of varieties 
and strains, fertilizer placement, time of planting tests, and study of length and 
structure of fibres especially as affected by soil moisture conditions. 

61. TjniifiiimsTjTs:: Select Varieties of Cotton. ByS.H.Essary. {Tenn.Sta.Circ.4il, 
1934. Abstr. from Exp. Sta. Bee., 71, 2, 1934, p. 185.) In cotton varietal trials 
from 1928-32 in East, Middle, and West Tennessee, Stoneville No, 2, D. and 
P.L.4-8, and Acala 44 are indicated for general planting in the State, Cleveland 884 
for wanner districts, and Trice where earliness is of prime importance. 

COTTON IN FOBEIGN COUNTBIES. 

62. Brazil: Seed Selection Station of Uberlandia. {hit. Bcv. Agr., xxv., 
6 , Rome, 1934, T284.) This Station is situated in the eastern part of Minas 
Geraes at an altitude of 660 metres ; it is directed by the Service of Textile Plants 
of the Ministry of Agriculture, and subsidized by the Federal Government and by 
the State of Minas Geraes. The main activities of the Station consist in the in- 
tensive cultivation of cotton, varietal trials, and phenological observations on 
cotton, and the acclimatization of other textile plants, such as jute, etc. Demon- 
stration fields have been established, and selected seed is distributed to the 
growers of the district. A monthly bulletin is published in wliich the principal 
results are summarized. 

63. Chinese Textile Industry: Expansion. {Spinn. u. Web., 52, 27, 1934, 
p. 14. Abstr. from Summ. of Curt. Lit., xiv., 16, 1934, p. 400.) The textile 
industry in China has developed considerably during the last sixteen years. 
European and Japanese firms have erected mills in China, and Chinese coDcorns 
have also been established. Cotton cultivation is increasing in the province of 
Kiangsu, and there are 35 ginneries. There are also 84 cotton spinning mills in 
China producing chiefly 10, 12, 14 and 20*3 yarns. The larger concerns spin up 
to 60*8, American and Egyptian cottons being used for higher counts than 32*8. 
There are 231 weaving mills in Kiangsu, in addition to weaving departments run 
by some of the spinning companies. The largo concenis run 1000-1476 looms. 
Silk, tayon, and woollen mills have been established, and hand -woven products 
of the old home industries still find a market. There is a small sewing cotton 
industry. About 221 modern plants for bleaching, dyeing, finishing, and printing 
are now in operation. 
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$4. CoKGO: RaITPOETS DU CONSEIL D’ADMmiSTEATION ET DXT OotLEGE PE8 COM- 
MI8SAIBES, COMPAGNIE CcTONNitRE COEGOLAISB, 1933, (PuM, Bruxelles, 
1934.) A record of very good progresB. The chief drawback at the moment 
appears to be the high cost of transport to Europe. 

65. Stude Comparative des LtGiSLATioNS CoTONEiiiRES en Afbiqge Eqxta- 
TORIALE. By E. Van Geem. (Imprimerie Puvrez, Bnixelles, 1934; price la. per 
copy, post free.) An enquiry into the cotton legislation of tropical Africa, which 
is of two types ; the regime of the cotton zone in the non-British Colonies, and that 
of free competition in the British Colonies. 

Congo began with free competition, but soon adopted the plan of a zone 
around each ginning factory, with a view to keeping up quality. The factory 
alone buys, and may buy all the cotton produced in its zone, but the grower may 
sell in another zone if he prefer. Criticism is made that this system bears heavily 
on the actual grower, but the price is fixed by the Government. The native gets 
less than in Uganda, but transport is more costly, the staple is shorter, and the 
seed cannot be profitably exported. The steady price offered by the Government 
led to a sense of security among the growers, who were less subject to changes of 
prices than those in British Africa. 

Comparing the figures for Congo with those of Uganda and Tanganjdka, the 
author points out that they show less variability from year to year. The Govern- 
ment was never forced to buy cotton in the absence of regular buyers. 

The causes of the success of Uganda are analyzed. Dense population, com- 
paratively good roads, railway to the sea, propaganda by Government aided by 
the native chiefs, are put down as the main causes. Congo, on the other hand, 
has thin population, few roads, and vast distances to traverse. The excess of 
ginneries in Uganda, and their competition, is considered, together with the report 
of the Commission of Enquiry. The conclusion is drawn that the result of free 
competition in buying and ginning is bad, and that the wcent alterations are in 
the direction of the Congo system. The latter system also, perhaps, needs modi- 
fication, though the zone system must in general be adliered to. 

The author discusses the question of the remuneration of the grower. He 
deals largely with the report of Mr, Kemp, the Trade Commissioner, w^ho proposes 
to establish constants of trade and of remuneration to the growers — maintaining 
at a certain (modifiable) level their power of purchase, and escaping the present 
liability to great fluctuations — and points out how satisfactory to all concerned 
Buch a result might be. The pamphlet should be of interest to those concerned 
with cotton in tropical Africa. 

66. The Textile Industry in France, (Econ. Candns. in France [Cahill]. 
From Text, Wkly.^ xiii., 1934, pp. 604 and 651.) I. A General Survey. II. The 
Cotton Industry, 

67. Essais CoTONNiERS Au Maroo*. CULTURE; fouDE Technologique. By 
F. Heim de Balsac and E. Mi^ge. (Coton et Cult, Cotonn., Vol. VIII., p. 147; 
Vol. IX., p. 9, 1934.) French cotton imports for the last seven years have 
averaged 1,366,000 bales, though 1932 and 1933 have shown a decrease, especially 
the former. Of this supply only 77,000 bales (average) come from French 
Colonies, and almost none from Morocco, where only about 160 hectares of cotton 
are now cultivated, and where the maximum was 1,000 in 1926. Ratooning, in 
spite of its disadvantages, is considered to be useful as bringing the cotton to early 
maturity, a point of great local importance in the Moroccan climate. Irrigation 
is imperative. A considerable area in Morocco is deemed suitable to cultivation 
with irrigation, and the usual breeding of local varieties, manuring, and other 
operations are discussed. 
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69* Thb Tbxtilb iKDtrsTRY IN GERMANY, {Eccm, Cmdns, in Qerrmny 
[Thelwall], From Text, Weekly ^ xiii., 987» 1934, p. 629.) A general survey, 

99, Japanese Textile Industry: Recent Progress. {Text. Weekly, xiii., 
1934, p, 656. Abstr. from Summ, of Curr. Lit., xiv., 16, 1934, p. 425.) Financial 
and trading results for the Japanese textile industry for 1931-2-3 are shown. 
Despite the rise in the price of imported raw^ materials, the Japanese cotton in- 
dustry is operating at a very high standard of efficiency. Prices have risen, but 
the increase in the gross earnings during 1933 and the net profits remaining to the 
companies show that the industry has prospered since 1931. 

79, Japanese Cotton Industry: Development. By C. Lion. {Bull. Soc. Ind. 
de Rouen, 92, 1934, p. 226. Abstr. from J. Text. Inst., xxv., 10, 1934, A516.) 
The author gives a short account of social organization in Japan, and describes 
the rapid increase in the Japanese cotton export industry, and the counter measures 
taken by other countries. He urges similar legislation in the case of France. 

71. Una Fabrica donjde Viven y Trabajan Mil Seisoientas Muchachas. 
By J. Sauerwein. {El Sol, Madrid, 17/7/34.) The author visited a factor}^ of 
the Dai Nippon Cotton Company of Osaka, which has 130 factories and employs 
210,000 oi>erativ6s. The girls work in t-wo nine-hour shifts (with halt an hour off), 
from 6 to 2, and 2 to 11 p.m. They live in modern and well-equipped buildings, 
provided with baths, infirmaries, dentists, etc., and are fed at a cost of 15 sen a day. 
Each girl when at work attends to twenty looms. The girls are allow^ed five hours 
a day away from the factory; they are taught other things if they wish in the 
attached school, and they usually leave after some years to get married. It is 
said that they save money out of their pay. 

72, Proyboto para el Estableoimientq de la Reglamentacion del Cultivo 
DEL Algodon bn EL Valle db Santa. By J. Paoz and J. Lamas. {Bull. No. 5, 
Min, de Fomento Diroc. de Agr, y Ganaderia, Lima, 1934.) Decals w’ith cotton 
cultivation in the Valley of Santa, Peru. 

78, Russia: List of Publications of the Institute of Plant Industry foe 
THE Year 1932. By K. F. Margolina. {BiUiographical Contribution No. 3, 
Inst, of Plant Industry, Leningrad, 1933.) 

74. Cotton: Cultivation in Turkestan. By R. Bey. {Osieurofa, ix., 1934, 
p. 626. Abstr. from Summ. of Curr. Lit., xiv., 19, 1934, p. 494.) The area planted 
in Turkestan increased from 53,600 to 785,000 hectares from 1913-16, decreased, 
owing to political conditions and increased cereal cultivation, to 70,000 hectares 
in 1922, and has been increased by the Soviet Government to 1,540,000 hectares in 
1930, when 10,134 tons were exported out of a total output of 336,800 tons. The 
area under cotton in the individual republics is indicated, and such questions as 
water supply and means of transport are discussed. 

SOILS AND MANURES. 

76, Son. Analysis: A Handbook of Physical and Chemical Methods. By 
C. Harold Wright. (Thos. Murby and Co., London; D. Van Nostraiid Co. Inc., 
New York, 1934; price 128. 6d. Reviewed in Bull, of Im'p. Inst., xxxii., 2, 1934, 
p. 837.) The methods described are grouped under Physical Methods, General 
Ohemioal Methods, and Special Chemical Methods. Working details are given, as 
well as references to the original literature. 

79, A SiMKJB Apparatus for Measuring the Compactness of Soil in the 
Field, akd Some Results Obtained in a Cultivation Experiment. By 
0. V. a Heath. (Emp. Jour, of Exp. Agr., ii., 7. 1934, p. 206.) The construction 
and method of use of an apparatus for measuring the compactness of soil in the 

XU. I 9 
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fidld are described. It has the advantages of low cost and ease of constmction, 
and is thought to be sufficiently accurate in relation to the errors introduced by soil 
heterogeneity. Some results obtained with this apparatus on a cultivation ex- 
periment are discussed. Statistically significant differences between treatments 
were found, even with measurements in only three positions per plot. 

77. The Use of the Glass Elbc3trodb in Soil Reaction and Oxidation- 
REDtronoN Potential Meascteements. By S. Q. Heintze. («/, of Agr, 8oi., 
xxiv., 1, 1934.) 

78. A New Apparattjs for Measuring Soil Shrinkage. By A. N. Puri et al, 
{Soil Sci,, 37, 1, 1934, p. 59, Abstr. from Exp. Sta. Hec., 70, 6, 1934, p. 748.) A 
description of the apparatus and the method of working. 

79. Influence of Soil Acidity upon the Decomposition of Organic 
Matter in Soils. By J. W. White ei al. {Soil Sci., 37, 1, 1934, p. 1. Abstr. 
in Eosp, Sta. Bee., 70, 6, 1934, p. 749.) 

80. Contribution to our Knowledge of the Chemioal Nature and Origin 
OF Humus. III. The Base-Exchange Capacity of “ Synthesized Humus 
(Ligno-Protein) and of “ Natural Humus ’* Complexes. IV. Fixation of 
Proteins by Lignins and Formation of Complexes Resistant to Microbial 
Decomposition. By S. A. Waksman and K. R. N. Iyer, {Soil Sci.^ xxxvi., 
1, 1933. Abstr. in Exp. Sta. Bee. , 70, 4, 1934, p. 460, ) 

81. The Distillation Method for Determining the CoMBmED Water and 
Organic Matter in Soils, By G. J. Bouyoucos. {Soil Sci., xxxvi., 6, 1933, 
p. 471. Abstr. from Exp. Sta. Bee., 70, 8, 1934, p. 581.) Further work on the 
author’s distillation method for the determination of combined water and organic 
matter in soils is reported. The original apparatus and technique have been 
modified and improved. Data indicating the accuracy of the procedure in deter- 
mining the water distilled over are presented, and it is shovn that ‘‘ the method 
also appears to be accurate in determining the organic matter content in soils. 
The only uncertain factor in the determination of the organic matter is whether 
the water yielded by the organic matter upon destructive distillation is combined 
water ... as in the inorganic soil material.” Evidence to show that the water 
in the organic matter can be considered combined water, as in the inorganic soil 
material, is adduced. 

[Cf. Abstr, 78, Vol. XI., of this Review.] 

82. A Migration Method foe the Determination op Replaceable Bases nsr 
Soils. By L. C. Wheeting. {Soil Sci., 37, 4, 1934, p. 243. Abstr. from Exp. 
Sta. Bee., 71, 2, 1934, p. 155.) A contribution from the Washington Experiment 
Station describes a new electrical method, and reports upon its experimental re- 
sults as compared with those of barium chloride and ammonium acetate replace- 
ment methods. 

88. A Cbitioal Exabonation op Analytical Methods used in the De- 
termination OF Exchangeable Potassium and Sodium of Soils. By M. L. M. 
Salgado. {Soil Sci., 37, 1, 1934. Abstr. in Exp. Sta, Bee., 70, 6, 1934, p. 742.) 

84. An Examination of the Degtiareff Method for DBTBBMiNiNa Soxt 
Organic Matter, and a Proposed Modification of the Chbomio Acid Titra- 
tion Method. By A. Walkley and J. Armstrong Black, (Reprinted from 
Soil Sci,, xxxvii., 1, 1934.) The chromic acid-hydrogen peroxide method of 
Degtjareff for the rapid determination of soil carbon is shown to give entirely 
fictitious results. 
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85. Tra Bktsjbmination of Exchangeable Bases in Soils. ( Tech. Commn. No. 
30, Imp. Bur. of Soil Sci., Kothamsted, 1934.) Pt. I.: A. Methods of Determining 
Exchangeable Bases in the Absence of Soluble Salts; B, Methods for Soils 
containing Soluble Salts. Pt. IT. Determination of Lime Requirement and 
Exchangeable Hydrogen. Pt. III. Determination of Exchangeable Bases by 
Eleotrodialysis. 

86. The FBRTnjziNG Value and Nitbifiability of Humic Materials Pre- 
pared FROM Coal. By E. M. Crowther and W. E. Brenchley. (Reprinted from 
J. of Agr. Sci., xxiv., 1, 1934.) In all tests the effects of ammonium humate could 
not be distinguished from those of ammonium sulphate of equal ammonium 
content. The nitrification tests and the pot cultures afforded some evidence of 
a slow production of nitrate or available nitrogen from the humic acid. In the 
field experiments, as in the pots, there was no clear evidence of any fertilizer 
value apart from that duo to the ammonium present. 

87. Determination of Nitrogen in Soils. — IV. By A. Srinivasan. (Ind. J. of 
Agr. Sci., iv., 8, 1034, p. 546.) Discusses pre-treatment with oxidizing agents, 
and its influence on the progress of acid digestion. 

[Cf. Abstrs. 244, Vol. X., 77 and 666, Vol. XI., of this Review.] 

88. The Effect of Time and Rate of Application of Nitrate of Soda on 
THE Yield of Cotton. By E. B. Rejmolds et al. (Texas Sia. Bull. 490, 1934. 
Abstr. from Exp. Sta. Eec., 71, 3, 1934, p. 314.) The effect of the time and rate 
of application of sodium nitrate on the yield, length, and percentage of lint, size 
of boll, shedding, and other characters of cotton was studied with Mebaiie cotton 
on Kirvin fine sandy loam S(ul at Troup, and with Acala cotton on Ruston and 
Orangeburg fine sandy loams at Nacogdoches, from 1927-30. The sodium nitrate 
was applied at rates of 100, 150, 200, 250, and 300 lb. i)6r acre in combination 
with suitable amounts of superphosphate and potassium cldorido, and applica- 
tions of sodium nitrate before planting were compared with side dressings applied 
when the cotton was thinned to stand. 

The 200-lb. application of sodium nitrate appeared adequate for cotton at 
Troup, and 100 lb. gave liest results at Nacogdoches. These quantities of sodium 
nitrate with the superphosphate and potassium chloride are roughly equivalent 
to 400 lb. of 8-12-4 and 4-12-4 fertilizer, respectively. The side dressings of 
sodium nitrate at Nacogdoches resulted in an average yield of 203 lb. of lint per 
acre, or 13*4 per cent, more than where all nitrogen was applied before planting, 
but at Troup applications before planting produced slightly larger yields of cotton. 
These differences in yield seemed duo to subsoil differences, the Ruston and 
Orangeburg soils having open friable clay subsoils, and the Kirvin soil a less 
permeable subsoil. Sodium nitrate, mixtures of sodium nitrate and cotton-seed 
meal, and ammonium sulphate, compared as nitrogen sources, produced prac- 
tioally the same cotton yields at Nacogdoches, although ammonium sulphate was 
the best nitrogen source at Troup. 

All of the fertilizers used resulted in increased yield, size of boll, number of 
bolls per plant, percentage of 6-look bolls, size of plant, number of fruiting branches, 
and earliness, but they did not increase the length or percentage of lint or reduce 
the amount of shedding. 

89. Investigations of the Manurial Effectiveness of Ammonium Phos- 
phate. By A. H. Lewis and K. J. Sinclair. (Emp. Jour, of Exp. Agr., ii., 6, 1934, 
p. 164.) A discussion of the theoretical advantages and disadvantages of am- 
monium phosphates, and a survey of the literature dealing with results of ex- 
periments in which the effects of ammonium phosphates on growth and yield are 
oompared with those of equivalent low-analysis mixtures. 
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HO, Tm Feetilbmgr Valtte of Basic Slags anb OmBR TmoBmAfm* By 1. If . 

Oowther and R. G. Warren. (Reprinted from Agr, Progress, xi.» 10M.) 

91, Fibetilizee Mixtuebs with akd without Geound Limbstohi) fob Gottow. 
By J. T. Williamson. (Afner, Fert,, iii., 80, 1934. Abstr. from Sxp* Sta, Mec^, 
71, 1, 1934, p. 38.) The efficiency of a 6-10-4 fertilizer consisting of ammoninin 
sulphate, superphosphate, and potassium chloride, witli and witbout about 
enough calcium carbonate as marble dust or dolomite to correct the addity oaused 
by the ammonium sulphate, was compared by the Alabama Experiment Stadon 
in co-operation with farmers. Marble dust was about as effective in the average 
of 112 experiments as dolomite, which averaged only 13 lb. more seed cotton. 
Dolomite broadcast in 1932 at a rate sufficient to neutralize the acidity from the 
annual application of ammonium sulphate for five years, gave during the first two 
years almost the same results, except on ClarkesviJJe soils, as dolomite a|^)lied 
annually as part of the fertilizer mixture. In these experiments it has been a 
good practice to add enough lime to the fertilizer to neutralize the acid from the 
acid-forming materials in the mixture. The limestone added in no case seemed to 
cause either a loss of ammonia or a decreasein the availability of the superphosphate 
sufficient to reduce the yields. Except on one soil group, there were yield in- 
creases of 40 lb. or more seed cotton per acre where ground limestone was mixed 
with the fertilizer. 

92, Run-Off and Ekosion from Plots of Different Lengths. By F. L, 
Duley and F. G. Ackerman. {J, Agr. lies., 48, 6, 1934, p. 505.) Soil erosion and 
surface run-off were measured at the Kansas Agricultiu’al Experiment Station on 
plots 10, 20, 40, and 100 feet in length, to determine the effect of slope length on 
these processes. Me6LSurement8 were made on two such sets of plots. 

The soil was a silty clay loam, free from vegetation and loose organic matter, 
and was surface-cultivated. The first set of plots had a slope of 4 per cent., and 
the second a slope of 4*4 per cent. To simulate rainfall most of the water was 
applied with sprinkling cans; in a few cases natural rainfall was used. 

There was a larger percentage of surface run-off from the short plots than 
from the long ones. This seemed to be true with both the heavy and light ap- 
plications of water for the plot lengths under consideration. 

The results for soil erosion were loss consisUHt. When the rate of water ap- 
plication was light, there was a tendency for the erosion from the short plots to 
run relatively high as compared with the others. When the rate of application was 
heavy’ — i.e., 1 inch in fifteen minutes — erosion was greater on the long plots. 
These results indicate that when rainfall is light, short plots may possibly undergo 
the greater erosion, but when rains are heavy the reverse is true. 

98. Soil Erosion: Control of Coastal Cultivation and GRAZiNa Lands, 
By E. S. Clayton and J. L. Green. (Agr. Qaz. of New South Wake, xlv., 7, 1934, 
p. 361.) Stresses the advantages of contour furrows. 

94. Fuetheb Aspects op the Soil Eeosion Problem. By E. DuToit. (Fmm- 
ing in S* Ap ,, ix., 10, 1934, p. 295.) The evils of sheet erosion in South Africa are 
di^ussed. The best method of control suggested is the growth of a dense grass 
cover; where this is not possible the contour-bank system appears to be the 
soundest method to employ. 

tC/. Abstr. 871, Vol. XL, of this Review.] 

CULTIVATION, IRRIGATION, GINNING, USE OF SEED, ETC. 

95, A Note on the Value of Correlation and Regression in 
Analysis. By D. D. Paterson. (Trap. AgricuRmn, xi., 7* 1934, pp, 199 anil 1194 
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A ocmtliiUtttioB of a previouB paper whiob was intended as an elementary gtiide 
to tlie agrieultural student. The author writes as follows : “ Recent enquiries have 
i^bown that the scope of the previous article could be extended with profit, and are 
leiiionsible for the present attempt to widen the field of information. As in the 
pievious article, all explanations ha ve been worded as simply as possible, and the 
subject has been treated strictly from the j>ractical viewpoint. Mathematical 
proofs have been omitted, and descriptions are limited to the application of accepted 
theorems to experimental results. The examples cite<l are intended merely to 
illustrate the progressive stages in the analytical methods detailed in the text. 
In order to make the calculations easy to follow', the data have l>c^n confined, as far 
as possible, to simple integers, and the number of variables recorded has been cut 
down considerably below the point in experimental w'ork at which statistical treat- 
ment is merited. The examples must not be regarded as at all representative of 
the material which the statistician normally has to work with, and they are not 
meant to illustrate the type of records required for accurate analysis of any of the 
problems exemplified.” 

[Cf, Abetr. 88 of Vol. XI of this Review.] 

06. Cotton Seeds: Effect of Disinfection on Gebminating Powtee. {Colon 
€t Cult, Cotonn., viii., 1933, p. 167. Alwtr. from Sunirn. of Curr. Lit,, xiv., 19, 
1934, p. 500.) The results of tt'sts of the eff<?ct of treatment w'ith hot w'atcr, 
sulphuric acid, and carbon disulphide on the germinating pow'or of cotton seeds 
are tabulated and briefly discussed. Treatment with w ater at temperatures be- 
tween 60® and 80® C. produced a definite reduction in germinating power. Com- 
paratively long periods of treatment at lower t<}mperatures may have a greater 
effect than treatment for short periods at higher temj)erature8. When treateti 
wdth sulphuric acid the seeds suffer a loss in weight, due not only to the removal 
of lint but also to attack of the outer coating. When the germination tests are 
started on the day following the acid treatment a decrease in the percentage 
germinating is observed in comparison wdth untreated seetis, but if a period of 
fifteen days be allow'ed to elapse lietw'een the acid treatment and the tests, the 
germinating power of the treated seeds only differs slightly from that of the un- 
treated seeds. Acid treatment causes an acceleration of germination which is 
particularly noticeable when the te^sts are carried out soon after the treatment. 
Treatment of cotton seeds with carbon disulphide for forty-eight hours, using 
1 kg. per cubic metre, produced a marked low'oring of germinating power. 

97. Influence de L’fidMAOE et des Pincements, Combines avec Fumukes 

DXlTFiSEKKTES, SUB LES CARAOTtoSTIQUES TeCHNOLOGIQUES DES FiBBES DE 

Coton. By F. Heim de Balsac and E. Miege. (Colon et Cult. Coto7in., ix., 1, 
1934, p. 1.) Topping, and pinching off of secondaries seem to exercise no influence 
on the technological characters of the cotton filwre. The only noteworthy effects 
of lertiliaseiB are that nitrates appear to injure the length and regularity of the fibre, 
whereas other nitrogenous fertilizers promote ri joning and thickening of t he w^aUs, 

98* FEumKO Ckabactebs and Time and Cost of Picking Cotton Varieties. 
By O. A. Hale. (/. Amer. 8oc, Agr,, i., 26, 1934, p. 38. Abstr. from Exp. Sta. 

71, 8, 1984, p. 186.) Harvesting studies, made during the period 1930-32 
on sixteen varieties tested for yield in the regular cotton varietal experiment at 
the Georgia Experiment Station, demonstrated that the group of varieties with 
short lint and hi^ lint percentages had a shorter picking time and a lower harvesting 
oost per bale of lint than the group with long lint and low lint percentages. Large- 
boa varieties with a email number of bolls per bale of lint required a very much 
porter time to pick the seed cotton, and a significantly low'er harvesting cost, per 
Wi| of lint* than the medium* and small-bolJ varieties with many boils per bale. 



70 


THE BMPIEB COTTON GEOWING EEVIBW 


The number of bolls picked per hour for the sixteen Tdxieties was correlated nega- 
tively with the number of pounds of seed cotton picked per hour, and with the 
cost of picking the lint. The time required to pick a bale of lint was correlated 
highly and positively with the time required to pick 100 lb. of seed cotton, and 
the cost of picking the lint was correlated highly and positively with the time 
required to pick the seed cotton on an hour basis, but not on a seed cotton basis. 

99 . Some Experiments with Leguminous Crops at Ibadan, Southern 
Nigeria, 1925-33. By 0. T. Faulkner. {Emp. Jour, of Exp, Agr,, ii., 6, 1934, 
p. 94.) Describes an extensive series of experiments carried out during the years 
1925-33 at Ibadan, Southern Nigeria, in green-manuring and into the effect of 
leguminous crops on later crops. The primary object of the experiments was to 
study whether it is possible, by the inclusion of a sufficient number of leguminous 
crops in a rotation, to maintain land constantly at a high level of fertility. The 
results are summarized by the author as follow^s : “ We find that at Ibadan a green- 
manure crop need only occupy the land long enough to make a heavy growth j that 
burning is not only the most convenient, but also the best method of disposing of 
the crop, as judged by the effect on the yield of a succeeding crop; that complete 
removal of the parts of the green-manure crop above ground reduces, but is far 
from wholly preventing, the benefit that results in the crop that follows a legu- 
minous one. On the other hand, whatever be the method of disposal of the green- 
manure crop, comparatively little benefit remains after one exhaustive crop has 
succeeded it. It must again be emphasized that it is not suggested that these 
conclusions will hold good wdiere the conditions arc dissimilar to those at Ibadan. 
It is believed that they may hold good elsewhere in the tropics wherever the land 
is light and the rainfall heavy and prolonged ; but it is strongly suspected that, in 
several respects, almost exactly opposite conclusions would result from similar 
work in a dry sub-tropical climate. There is no means of judging whether these 
results have any significance in connection with green-manuring in temperate 
climates.” 

100. L’Huile de Coton. By E, Andre. {Coton et CuU, Cotonn,^ Vol, IX., 1934. 
p. 21.) A general description of the oil, its production and utilization, 

PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

101. Insect Physiology. By V. B. Wigglesworth. (Methuen and Co., Ltd., 
London, 1934; price 3s. fid. Abstr. from Rev, App, ErU,, xxii., Ser. A, 10, 1934, 
p. 640.) In this general account of the ph 3 rsiology of insects, based on original 
work and on a study of nearly 2,000 publications (of which only the more recent 
ones have been included in the bibliography), the author has endeavoured to 
meet the demand for increased knowledge on this subject on the part of the econo- 
mic entomologist. Descriptions are given of the major functions of the organs 
and tissues, and the mechanisms by w^hich they are co-ordinated to serve the 
purpose of the inscKjt as a whole, various points being illustrated by reference to 
particular genera or species. Separate chapters deal with the integument, respira- 
tion, and circulatory system, and the blood, digestion, excretion, nutrition, and 
metabolism, reproduction and growth, and the nervous system, sense organs, a iid 
behaviour. 

102. Lbs Insectbs Nuisibles au Cotonniee en Afrique Equatobiale Frawt- 
OAISE. By L. Monteil. (Agron, colon.. No. 193, 1934. Abstr. from Rev. App. 
EnU, xxii., Ser. A, 5, 1934, p. 209.) Notes are given on various insect pests of 
cotton observed in French Equatorial Africa. Severe injjury is caused by 
migratoria migrator kddes, and another Aoridid, Acanthacris rujkomis, has 
been observed severing the young woody shoots. In some fields 5 per cent, of the 
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seediings and newly-thinned plants have been destroyed by Brachytrypes mem- 
hmmmis; one individual may cut through ten seedlings or four to five young 
plants bearing flower buds. Mining larvse of Bupreetids, probably Sphenoptera 
Bp,, cause considerable damage. The Meloids, Coryna (Mylahris) herrmnnice, F., 
and (7. {Zonahris) guineeiisis. Mars., are very common, and destroy numbers of 
cotton flowers. Weevils, such as Alcides gossypii, Hust., and MyUocmis spp., are 
abundant in the dry season. Syragrtis calcaratus, F., and Lo^tana histrio, Baly., 
and other leaf-eating beetles are common during the rainy season, but at the 
beginning of the dry season their numbers diminish. The Tineid, Acrocercopa 
hifaaciata, is abundant throughout the cotton zones, and causes severe injury 
to young seedlings. Earias inaulana, Boisd., is generally distributed, but 
E, biplaga, Wlk., is much less numerous. Little injury has recently been caused 
by Edioihia obaoleta^ F., and Prodenia litura, F. Diparopais castanea, Hmps., is 
very abundant on cotton ; the damage it causes increases as the season advances, 
and is most severe when large, almost mature, bolls are attacked. The Penta- 
tomid, Qlypaus compicuiiSy Westw., which is said to prey on bollworms, is abundant 
in the region investigated, but its predaceous habits have not been confirmed. A 
Jassid, possibly Empoascxi {Chkyrita) facialis, Jac., appears when the cotton comes 
into flower, and is found throughout the season on leaves and young shoots, causing 
crinkling of the foliage and withering of the extremities. As a j)otential vector 
of diseases it deserves further study. The stainor Dysdercus mperstiiiosus, F., is 
abundant tliroughout the cotton zone. 

Minor pests are: Margaronia. (Olyphodes) indica, Saund., Negeta himinosa, Wlk., 
Zeuzera (Azygophlebs) boisdumli, H.-S., Arwplocnemis curvipes, F., Odontopua 
sexpunciatus, Lap., OxycarPMUs hyalinipennis, Costa, and Aphis gossypii, Glov. 

108. PaODROMO DI E^fTOMOLOOIA AqRARLV DELLA SOMALIA ITALIAN A. By 
G. Paoli and A. Chiaroraonte, (Istituto Agricolo Coloniale Italiano, Firenze, 
1931 -33. ) A copiously illustrated work containing an account of the pests that are 
of most agricultural importance in Italian Somaliland, and their parasites. Sixty- 
seven varieties of insects are recorded as injurious to cotton. Information is also 
given concerning the climate and agriculture of Italian Somaliland. A biblio- 
graphy of 104 names is included, together with indexes of the pests and of the 
plants attacked by them, 

104. Relationship between Early Varieties of Cotton and Boll Weevil 
Injury. D. Isely. (J, Econ, Ent,, xxvii., 4 , 1934, p. 762.) Early varieties were, 
ae usual, found least liable to wtwil injury, but the effects of dusting were more 
marked upon the late varieties of cotton. 

105. Field-Plat Tests for Bolt. Weevh. Control at Tallulah, Louisiana, 
DUBINO 1933. By M. T. Young. {J. Econ. Ent., xxvii., 4 , 1034, p. 749.) 

106. The Development of the Boll Weevil on Plants other than Cotton. 
By R. C. Gaines. (J, Econ. Ent., xxvii., 4 , 1934, p. 745.) Several species of 
BiHacua were found to serve as host plants. 

107. The Influence of Soil Moisture upon Survival of the I^k Bollworm. 
By A. J. Chapman. (J. Econ. Ent., xxvii., 4 , 1934, p. 820.) This paper records 
observations on the effect of different more or less constant soil-moisture por- 
oentagoa in sandy-loam and clay-adobe soils on the winter survival of the pink 
bollworm, and ujx)n the time of emergence of long-cycle moths. The exi>eriments 
were carried out at Presidion, Texas, during the seasons 1931 -32 and 1932-33. The 
highest survival over the two-year period in the sandy-loam soil occurred at an 
average of 16*72 per cent, soil moisture, and in the clay-adobe soil at an average 
of 16»82 per cent, soil moisture. The peak of moth emergence was reached during 
May from both types of soil, regardless of the soiJ moisture, provided it was above 
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5 per oemt, The peak of inoth emergence in tlie dry soils of botk typs* 
readied in July, 

108. Investigations on the Contbol of the Amsbioan and Bed BonnwcmifS 
OF Cotton in Soitth Africa. By F. S. Parsons and O. 0. Ullyett. (Bepdiit 
from BvM* Ent* Ees,^ xxv., 3, 1934.) Methods have been devised and applied to 
an intensive study of the course of bollworm activity on numerous wdn^grown 
and irrigated crops. Those were developed in the first instance to enable aoouxnu* 
iation of data considered essential for evaluating the usefulnees of certain egg and 
larval parasite^s when released experimentally, and they have now been extended 
to the point of providing continuous, quantitative data on boll-wormfood-plant 
relations. This work has been placed on a routine basis. The information that is 
supplied comprises; 

1. The course of oviposition in point of duration, magnitude, and time of 
occurrence in the life of a host crop. This serves well to indicate the true course 
of moth activity on different food-plants, the relative attractiveness of these, 
and to reveal if such matters are maintained under different conditions and bear 
definable relations to grovih stages of a food -plant. 

2. The identity and activity of egg and larval parasites under natural con* 
ditions. 

3. The identity and activity of insects predatory on the eggs and larvae, as 
occurring in the varied insect communities associated with different crops, 

4. Comparative mortality of lan’’ae in the different crops where oviposition 
has been recorded. 

Continuous records of egg-laying by the American bollworm, Hdiotkia chsoleta, 
F., have been taken at the Cotton Station, Barberton, and on several farms in the 
neighbourhood. Cotton and maize were the principal crops, but the surveys 
included a number of other focxi-plants. Egg-laying was found to be very closely 
associated with the period of bud and flower production, and its duration on 
different hosts thus varies according to the flowering habit. 

In the case of maize, egg-laying in quantity commences when the tassels 
(staminate flowers) are extruding, and the peak of the oviposition is passed before 
silks (pistillate flowers) are abundant. This is at variance with the generally 
accepted view that the plant is most heavily oviposited upon during the silking 
period. The typical course of oviposition on maize here lasts for two to three 
weeks only. Numerous instances were observed where oviposition by Hdioihu 
occurred on maize in tassel to the practical exclusion of neighbouring cotton in 
freely fruiting and healthy condition, and the possibilities of exploiting this re- 
lationship are discussed. 

As regards winter-irrigated vegetable crops and citrus orchards, data are given 
showing that the American bollworm breeds extensively in these crops, particularly 
so a month or two prior to the appearance of rain-grown cotton, maijse, and 
tobacco. The irrigated crops in the Barberton and contiguous districts are 
garded as a main source from whence bollworm on cotton is derived. Citrus 
orchards, of which there are relatively large acreages, may be of particular im- 
portance in tiiis regard. 

The methods of obtaining information on the course of moth emergence oi© 
described. Data are given that explain the course of moth activity in winter 
crops, and indicate when moths enter rain crops from winter-breeding areas. 

The only larval parasite of importance under natural conditions is Stumukt 
inconspictui, but this fly does not parasitize young larvsB. There is a scarcity of 
insects parasitic on American bollworm larvae, and the question of importing thettl 
should be considered. Breeding and experimental releases of a larval parasite^ 
Microbracmi brevicomie, are discussed. IVo important egg parasites are a f^eoies 
of Phanurus and Trichogramma liUea, 
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An Antiiooodd bug, Grins ep,, destroys large numbers of bollworm eggs and 
pK^bably also young larv», and this insect and certain species of ants are the most 
agents in natural control. 

As regards the red bollworm, Diparopsis castanea^ Hmpe., it is concluded that 
the use of trap crops should be discouraged for general adoption as a means of 
oontroUing it, owing to the danger, through inattention to the trap crops, of breed- 
ing this bollworm in them. Its incidence in former years is briefly reviewed. Of 
late years the annual infestation has diminished greatly in some districts, but not 
in others. The variations in this regard are attributed mainly to the presence, or 
otherwise, of ratooned cotton, particularly in mild winters, and to seasons of very 
late planting. 

100 . Notes on Some Insect Pests in the Lesser Anth^les. By H. A. 
Ballou. (Trop. Agr,^ xi., 8, 1934, p. 210.) The Cotton Worm, Alabama argillacea^ 
is a major pc«t of cotton in the West Indian cotton -growing islands. Its most 
important natural enemy, especially in St. Vincent, is the Jack Spaniard wasp 
(PolisUa spp.). Polistes attacks the lar\’£e of Alabama argillacea, but is itself 
rendered very scarce in some islands by the attacks of the larvai of the moth 
Calceola {Dicymokmiia) pegasalis. 

no. La Chenille du Cotonnier (Alabama argillacm Hubner) en Haiti. By 
A. Audant. (Congr. Ini. Eni, Paris, 1932. Abstr. from Rev. App. Ent., xxii., 
Ser. A, 4 , 1934, p. 190.) Alabama argillacm, Hb., causes serious injury to cotton 
in Haiti, where whole plantations are frequently defoliated by the larvae in early 
summer. In a rainy region the plante may put out several successive series of 
leaves, to be each in turn destroyed by fresh generations of larvaD, of which there 
may be as many as six, and still produce a crop at the end of five to six months, 
although the bolls will be poor and small. In dry regions, however, the plants are 
so much weakened the first attack that they entirely fail to produce a crop. The 
larvae feed for about two weeks, causing most damage in the last few' days, and 
then pupate in rolled leaves, and possibly also in the soil. After four to five days 
the adult moth appears, and pairing and oviposition follow' immediately. The 
total life-cycle lasta about twenty days. When the dr^' season begins in November 
the larvie disappear, and the eggs are almost all destroyed by parasito. It has 
been suggested that the moths, w hich are very strong fliers, migrate to some part 
of America where growing cotton offers more favourable conditions, or that larv® 
hatching from a few eggs laid in December survive and maintain the annual cycle. 
More probably some larvae ent^r the soil about Dec'emlw and pass the period 
January- April there in the pupal stage, the adults emerging after the heavy rains 
in April or early May, 

Calcium arsenate and lime, either as a dust (1: 10) or as a spray (1:2-3 lb. in 
60 U.S. gallons water) may be applied, if necessary, when the plants come into 
flower. Earlier in the season it is better to let the larvae continue to feed, as a 
obtain reduction of the leaf surface may even be beneficial. During this period 
parasites, such as Ttickogramtna minutum, Riley, and Brachymeria (CMlcis) 
incerta, Cross., reduce the numbers of the host considerably. The pupa? may be 
destroyed by hand in small fields. Clean cultivation and thorough pruning of the 
plants after harvest are strongly recommended, particularly in rainy regions. 

111 . Liie-Histoey and Control Measures of the Cotton Geometrid 
(Buonnia sp.). By F. Li. {In Chinese, with English summary.) (Tech. BtdL Bur. 
MtU, Chekiang, No. 13, Hangchow, 1933. Abstr. from Rev. App. Ent. , xxii., Ser. A, 8, 
1034, p. 444.) In 1919, Baormia ap. caused serious injury to cotton over an area 
of about 67 sq. miles in a coastal district of Kiangsu. In 1 93 1 this Geometrid had 
five gnneratioiis in the field, the larvas pupating in the soil . The females from over- 
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wiBtered pupee had an oYiposition period of I -5 days and the others of days, 
the number of eggs laid averaging 1,109 and 220 respectively. Control measures 
recommended are: deep ploughing between November and April; intensive cul- 
tivation during the cotton-growing season ; crop rotation with wheat and rice for 
two or three years; protection of beneficial animals, especially frogs; and the use 
of light traps before the oviposition periods. 

112. The LirE-HiSTORy and Control Measitrks of the Cotton Leaf-Roller, 
Sylepta derogata^'F. ByF. Li. (In Chinese with English summary.) {Tech.B%tU> 
Bur, Ent. Chekiang y No. 12, Hangchow, 1933. Abstr. from Bev. App. Enty xxii,, 
Ser. A, 8, 1934, p. 444.) Investigations were undertaken in Nantung in 1930 and in 
Shanghai in 1931. It was found that one female may lay over 200 eggs. Four 
generations probably developed in 1931, the egg stage lasting three days, the larval 
twenty-two, and the pupal eight days. The mature larvae of the last generation 
over-winter. Nine species of Hymenopterous parasites were obtained from tliis 
Pyralid, eight from the larvae and one from the pupa?. Up to 56 per cent, of the 
larvae were attacked by one Chalcid, which had a life-cycle of about twenty days 
or more at Nantung. An average of eleven individuals of this Chalcid develop in 
a single host. 

Measures recommended for control are: Early planting of cotton ; clean cultiva- 
tion; the use of light traps for the moths; the application of sprays against the 
larva? of 2 lb. Paris green, 3 lb. lime, and 150 gallons water, or 2 lb. lead arsenate, 
6 lb. soap, and 25 gallons water; and the protection and encouragement of para- 
sites. 

113. The Present Position of the Cotton Stem Weevil Problem. By 
K. Dharmarajulu et al. (Madras Agr. J., xxii., 6, 1034, p. 204. Abstr. from Rev, 
App. Eni.y xxii., Ser. A, 9, 1934, p. 517.) Since it was first noticed in Coimbatore 
on Cambodia cotton, Pempheres affmis, Fst. (cotton stem weevil) has spread to 
almost every cotton area in the Madras Presidency, and to all varieties of cotton. 
The weevil oviposits in a cavity made by preference on the hypocotyl regions of 
the cotton plant, and covers the egg with a gummy secretion. The young larva 
outs through the medullary ray and tunnels round the stem along the cambium, 
taking a slanting, downward course and feeding on the soft portions. It then 
scoops out a pupal chamber in the wood, the adult emerging by cutting the bark 
at the other end. The plant often succumbs in consequence to mechanical dis- 
turbances, such as high winds. Two Chalcidoids have been observed parasitizing 
the larvoe. Field trials with earthing the plants up to the cotyledonary node, 
thus covering the non-hairy parts and leaving above ground only the hairy ones, 
gave some promise of control. Experiments are also being made to produce a 
Cambodia variety with a hairy hyx)ocotyl. Close spacing appearcxl promising. 
As adults, pupsB and larvae soon died when the plants were dried immediately, sun- 
drying would prevent emergence from the stalks. In the authors’ experiments, 
the weevil only bred on cotton, and occasionally on Corchorua (jute). By shorten- 
ing the growing period of cotton so as to enable two early harvests to be gathered, 
a long close season could be observed that might starve out the weevil. 

114. The Results of our Method of Checking the Dusting of Cotton Plants 
Infested by Epitetranychus alihcece with Flower of Brimstone. By M. I* 
Kosobutskii, (In Russian, with English summary.) (Pubd. Tashkent, 1931. 
Abstr. from Rev. App, Ent,y xxii., Ser. A, 8 , 1934, p. 440.) At the beet, dusting 
appeared only to retard the increase of infestation, though the ultimate loss of crop 
was less than in the untreated fields. 

115. Les Parasites du Criquet Mabooain bn Aebebauan. By A. A. Zakfiva^- 
kin. (In Russian, with a summary in French.) {BvU, PlarU, Prot, Ser* No. 
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1084, Abstr. from JKev. App, Ent„ xxii., Ser. A, 5, 1934, p. 242.) The paraeites 
of egg-pods of Dociostaurua rmroccanua, Thnb., observed in Azerbaijan, included 
the l^loids, Mylabria zebr<m, Mars., and M. fttaca, 01., all stages of which are 
described in detail, with hgures and some observations on their bionomics. A key 
is given to the triungulins of these species and five others of the same genus that 
occur in Azerbaijan in the same habitat as the locust, but have not been recorded 
as parasitic on it there. Oijtherea armeniaca, Paramonov., is a much less im- 
portant parasite of the egg-pods, and another Bombyliid, Anastcechv^ mylabricidaf 
sp. n., the adult, larva and pupa of which are described, proved to be a secondary 
parasite in them, developing on the larvse of Meloids, particularly M, zebroea. 
Parasitism of the egg-pods by these insects is sometimes as high as 100 per cent., 
though it averages only 22-4 per cent. A fungus, Fusariums^^^ which develops 
in spring, destroys on the average another 24-6 per cent. 

110. Thb Soutary I^ase of Schistocerm gregaria, Fobsk., m North-Eastbbn 
Kordofan (Anglo-Egyptiak Sudan). By R. C. Maxwell-Darling. (BuU. ErU. 
Eea,, XXV., 1, 1934, p. 63. Abstr. from Rev. App. Ent, xxii., Ser. A, 6, 1934, 
p. 262.) Two years’ work in Kordofan has revealed the fact that the phases 
dissociana and solitaria of Schistocerm gregaria^ Forsk., are established there, and 
have persisted in the absence of invading swarms. ... Of the three edaphic and 
climatic areas into which north-eastern Kordofan can be divided, the highest 
population of solitary locusts was found on the sandy hills {“ gozc^s ”) in the 
southern half of the area. The soils, vegetation, and climate of each area are 
described in detail, A series of microclimatic observations made in difioront 
habitats are recorded, and the behaviour of adult locusts correlated with the 
daily changes in tomixjrature. Ecological observations on other Acridids are 
described. 

117. The Moroccan Locust {Dociostaurus niaroccanus, Thunb.) in the Stavro- 
pol Province (N. Caucasus). By S. Zhdanov. (In Russian, with English 
summary.) (BuU. Flxint ProL, Ser. 1, No. 9, 1934. Abstr. from Rev. App. Ent., 
xxii., Ser. A, 5, 1934, p. 242.) A study earned out over thi’ee years of the ecology 
of Dociostaurus maroccanus, Thnb., in the Stavroix)! region, North Caucasus, and 
in particular the vegetative cover and the microclimate of the breeding places. 

118. Observations on Phases of the Red-Winged Locust in Northern 
Rhodesia. By A. P. G. Michelraore and W. Allan. (BuM. Ent. i?e 5 ., xxv., 1, 
1934, p. 101. Abstr.fromiJev.App, Jg;n^.,xxii.,Ser. A,5,1934,p.263.) Thoobsorva- 
tions on which this paper is based were carried out in Northern Rhodesia during 
the 1932-33 breeding season of Nomadactis septemfasciata, Serv., when its swarms 
invaded the settled areas of the country. Detailed descriptions are given of the 
egg, the vermiform larva, and the six hopper instars of ph. gregaria, and the 
mor|)hological features serving to distinguish the stages are discussed in detail and 
illuBtrated. The colour pattern of ph. dissocians is analyzed in comparison witli 
that of ph, grtgaria. The occurrence of ph. dissocians in the field is described with 
reference to the probable factors causing variation in certain characters. Hoppers 
of ph. congregans were observed in the field, but no oharooters could be found to 
distinguish them from those of ph. dissocians. 

Cage experiments in breeding hoppers under varying degrees of crowding 
indicated that development of gregaria colouring is connected with the activity 
induced by crowding. Hoppers of an aberrant pallid coloration usually proved 
to be infeBted with one or two Nematodes. The effects of parasitism on the 
colour pattern are in a certain degree comparable with those of the factors re- 
sponsible for the appearance of the dissocians type of coloration, but different 
parts of the colour pattern do not react to parasitism and to dissocians factors in 
the some way. 
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Hie cbaaigee in the adult oalox«tioQ of both ph. gngarm ftnd |li. 
deBoribed. Cage experiments suggest that swarm oolouri% in the aduitie aieeted 
by the degree of crowding, but the development of the red and purple oobration 
ol the hind wing in gregaria and dim)cians is affeoted by different factors, and it i» 
probable that the pigments are not identical. Biometrical data based on a large 
amount of material established definite measurable characters that may be used to 
distinguish the two phases. 

119. Observations PRiuMiNAiRES sub nA Resistance au Froid db Bchiato^- 
cerca gregaria^ Forsk. By C. Rungs. (Rev. Path, veg. Enl, agric.t 20, Nos. 0-10, 

1933. Abstr. from Eev. App. ErU., xxii., Ser. A, 6, 1034, p. 327.) In experiments 
with adults of Schktocerm gregaria, Forsk., ph. tratmena, taken in January and 
February from swarms in Morocco, exposure for not more than ten hours to a 
temperature as low as - 6° C. (23° F.) did not in any way affect their subsequent 
behaviour and development. Even after being frozen quite hard, they gradually 
became normally active, and even able to pair and lay eggs. Exposure for more 
than ten hours was fatal. 

These experiments help to explain observations made in 1932 and 1933 during 
the passage of swarms across the Atlas Mountains, when locusts encountering a 
low temperature at a high altitude l)ecame inactive and dropped to the ground, 
but revived next morning as soon as they were warmed by the sun. If the weather 
continued cold and cloudy, however, they somotimeu died. Moreover, if a locust 
settled on the surface of the snow while its body temperature was still fairly high 
owing to the flight, it melt/cd the snow round it and slowly sank into it. In the 
meantime its body temperature became equal to that of the snow, and a crust 
of ice formed round it and caused its death. Several swarms have been found 
dead under such conditions. Hoar-frost, on the other hand, cannot produce 
any lasting effects. 

120. Note pRELiftONAniE sub Schiatoccrca gregaria, Forsk., dans le Noed-Oubst 
D tT Soudan Fran^ais, By B. N. Zolotarevsky and J. de Lepiney. (BvM. Soc, 
Hist, Nat. Afr. N,, xxv., 2, 1934. Abstr. from Rev. App. Ent., xxii., Ser A, 0, 

1934, p. 327.) The conditions of climate and vegetation in most of the localities 
where solitary locusts were found do not seem to bo favourable for a transforma- 
tion into the gregarious phase, and further investigation is necessary for the di»- 
00 very of other permanent breeding-places that may be more suitable. 

121. Il Grillastro Ceociato {Dociostaurua rmroccanaSy Thunb.) e lb sub 
Ineestazioni in Sardeona. By A. Meiis. (Atti R. Accad. OeorgofiU [5], 30, 
1934. Abstr. from Eev. App. EnL, xxii., Ser. A, 6, 1934, p. 328.) The history of 
locust outbreaks in Sardinia is reviewed. The author considers it possible that 
swarms of DocioaUiurua rrmroemnus, Thunb., which is much the most important 
spcxjies, may occasionally migrate to the Island from Afric'a, and quotes some oM 
records to that effect, but the analysis of several outbreaks shows that perman^t 
breeding areas exist in the northern part of the Island itself, particulairly along 
the upper and the middle courses of the rivers Coghinas and Tirso. 

Detailed descriptions are given of all stages in the development of this locust 
and of CaUiptumus italicua L., which is also sometimes Injurious in Sardinia, and 
the life-history of the former is described. 

122. Revision Sommaiee du Comportement db Sehiatoce^ca gregaria Fobgbl, 
BH. gregaria, dans lbs Lzeux d ’Habitat Tbmpobaibb. By J. de I ie pi ne y. 
{Cofigr, Int. Eni. Paris, 1932. Abstr. from Mev. App. MfU., xxii., Ser. A, 4 , 1^, 
p. 192.) A summary of recent studies on the behaviour of hoppers of Schisloeerm 
gregaria, Forsk. The behaviour of adults while not flying is almost identical with 
that of hoppers. The direction of flight is not determined by topographio 
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or by tbfi poi^tiom of the sun. The locuBts show no apparent reaction to wind, 
wy<^ consequently does not determine the direction of their flight, but merely 
influences it mechanically. A tendency to fly against the wind occurs only when 
the locust takes off; during the flight, the air current will always be from front to 
rear, independently of wind. 

pABASrros mas Import antes de la Lanoosta Schistocerca paranenais, 
Bubm. By J. B. Marchionatto. {Bol, Mens. Min. Agr. Nac., xxxiv., 2-8, 1933, 
Buenos Aixes. Abstr. from Bev. Apj). Mycol., xiii., 7, 1934, p. 439.) Notes are 
given on the pathogenicity, life-history, and taxonomy of the following parasites 
of Schistocerca paranensis in the Argentine Republic: CoccobaciUus acridionim 
d’H^elle, Sporotrichurn paranense n. sp. , and Fusarium sp. The most conspicuous 
symptom of infection by S. paranensis is the vivid rod colour of recently dead 
insects, which later assume a nacreous- white tinge and become mummified. The 
internal organs develop a profuse greenish efflorescence consisting of the repro- 
ductive bodies of the fungus, and visible through the body wall. A species of 
FtLSarium allied to F. acridiornm was found covering the eggs with a white, 
cottony, septate mycelium; the affected eggs eventually acquire a waxy con- 
sistency. 

Locttst Control. {Cromi Cokniist, June, 1934, p. 250.) In an aeroplane 
specially chartered and equipped for the purpose Mr. H. H. King is fl}dng across 
the line of flight of locust swarms in Northern Rhodesia, discharging upon them 
clouds of finely ground sodium arseiiite dust. Mr. King had previously found in 
laboratory exjjeriments that the adult locust, on being sprayetl with this material, 
speedily succumbtHl, and he accordingly suggesUxi the present experiment to the 
Ijocust Control Committee. With the aid of a grant from the Colonial Develop- 
ment Fund, technical advice and assistance on the many practical problems 
involved were mobilizexl from the Royal Aircraft Works at Fam borough, the 
Imperial Institute of Entomology, and the Chemical Defence Research Depart- 
ment of the War Office. The experiments are expected to cost some £4,000, but 
this is a small sum when compared with the enormous damage caused by these 
insects, which one estimate places at £1,500,000 annually. The machine in use 
is a de Haviland Hercules tyj)e supplied by Imperial Airwiit’s, fitted with special 
apparatus for discharging the dust from the wings, the cloud forming behind the 
machine as it flies. No danger is involved to human l)eing». It is fwssibk that 
the trial flight may disclose the necessity for some Ux^hnical modifications, but if, 
as is expected, it proves substantially effective, this will be a powerful weapon for 
combating the scourge, and Colonial planters will be immensely relieved. Never- 
theless, it is essential that- the international work of research into the breeding 
grounds and habits of the various species of locusts should continue to be actively 
prosecuted. 

U5* NuTEiTivii Value of Locusts. By E. Adler et of. (Farming in 8. Afr., ix,, 
1934, p. 232. ) It is stated by the authors that locusts can be used as stock-feed, 
since locust meal contains a high percentage of protein. The following analysis 
of Bedwing locusts (caught and killed immediately l>efore reaching the flying 
stage) is given, together with an analysis of peanut and coconut oil-cake, for 


purposes of comparison : 


Locusts. 

Peanuts, 

Coconuts, 

Moisture 


10'6 

6-6 

100 

Ash , , 

, , 

60 

4*8 

4*8 

lutein . . 


461 

44-8 

2M 

Fat 


9-6 

102 

30 

fihro .. .. 


12*5 

76 

no 
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Locust meal eau be used for feeding with feeding stuffs such as mslae, in ottte 
to obtain a balanced ration, and can be substituted for oil*cake meal* whiok is 
frequently fed to stock with concentrates. It is palatable to stock, and fodder 
containing 10 per cent, of it was greatly relished at the Potchefstroom School of 
Agriculture. 

The analysis indicated that owing to the high percentage of fat in locust meal 
it is unsuitable as a fertilizer. 

126 . Preuminary Observations on Cotton Stainers and Internal Boll 
Disease of Cotton in South Africa. By E. 0. Pearson. (Reprint from BttU. 
Ent. Ees.y xxv,, 8, 1934,) Records of stainer infestations in cotton have been taken 
at the Cotton Experiment Station, Barberton, South Africa, since 1931, and in 
1933 a imiform system of recording stainer populations in cotton by sampling 
10-aore blocks was extended to four farms in the Barberton district, three farms in 
Swaziland, and the Cotton Experiment Station at Magut, Natal. 

The records so obtained show that stainers normally appear in plant cotton 
in late February or early March. D. intermedius^ Dist., is present in compara- 
tively small numbers throughout the season; D. nigrojasciaius, Stal., and Z>. 
fasciattts. Sign., are very variable in relative abundance. In 1933 the latter 
species was practically absent from cotton at all points save those in the vicinity 
of ratoon or standover cotton, but in 1931 and 1932 it appeared in numbers 
equal to those of D. nigrofasciaiiLS and bred up a very much larger population 
in the crop. 

Where normal migration occurs, all three species of stainers pass through two 
and a partial third generation in the crop; at the end of the season part of the 
adults migrate from the crop, and the remainder, together with the bulk of the 
nymphs, may bo destroyed by appropriate clean-up measures. 

Extensive surveys of the Transvaal Low Veld and rapid tours of portions of 
Swaziland, Zululand, and Portuguese East Africa, indicate that the principal wild 
food-plants of stainers in these regions comprise the genera Ahuiilon, Qoasypium^ 
Hibiscus, and Sida in the Malvacese, Melhania and Stcrculia in the SUjrculiaceae, 
and Adansonia in the Bombaceae. Tlie Baobab occurs in large numbers in the 
Northern Transvaal, but it has not yet been proved to be a winter food-plant. 
The latest information shows that during the summer it may commonly be infested 
with D. fasciatus. 

In conjunction with stainer population records in the crop, weekly systematic 
records of damage to the crop have been obtained from samples of bolls which 
have been examined for puncturing, and graded for degree of staining. The 
numl)er of punctures per boll and the percentage staining are strongly correlated, 
but it has proved difl&cult to correlate these with stainer population, except whore 
young bolls are examined. 

Internal boll disease, particularly early in the season, may be due to bacterial 
organisms transmitted by species of Homiptera other than stainers. Later in the 
season the infection of the crop is more definitely due to Neimtospora spp., of 
which N, gossypii is commoner than N, coryli. 

All species of stainers collected on cotton have been found to transmit Neim* 
tospora, though they are not efficient vectors until the fourth instar is reached. 
Adult stainers collected on wild food-plants (Qossypium herbaceum var. afrimnwm^ 
Hibiscus spp., and Stercvlm rogersii) have been shown to be infected with N. 
gossypii. 

The etiology of the disease produced by both species of Nermiospom has been 
followed in inoculation experiments, using pure cultures. The rate of spread dt 
the disease varies with the age of the boll at the time of inoculation, being sldwsr 
when the boll has passed middle age. In neither species does staining extficid 
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bejixmd the loculus in which infection starts, nor does the fungus occur within the 
seed except following direct punotxiring of the seed. 

The fact that the staining is not co-extensive with the region occupied by the 
fungus, but goes far beyond it, and that a pathological condition indistinguishable 
from that due to the living organism may be produced by injecting a sterilized 
suspension of the fungus, suggests that the death of the lint hairs, producing 
staining, is due to a toxic substance libt^rated by the developing fungus. 

127. A PBKLiMmAEY Stody of Thrips on Seedling Cotton, with Special 
Reference to the Population, Migration, and Injury. By J. C. Gaines. 
(J. Bcon. Ent., xxvii., 4, 1934, p. 740.) Deals briefly with investigations 
carried out in an upland and a bottom land cotton field in the vicinity of College 
Station, Texas. FranklinieUa tritici (Fitch) and Sericothrips variahilis (Beach) 
were the two most common species found, while Frankliniella fusoa (Hinds) was 
also observed in small numbers. 

128. Some Common Species of the Genus Thrips (Thysanoptera), By E. R. 
Speyer. (Ann, App. Biol.y xxi., 1, 1934, p. 120. Abstr. from Exp. Sta, Mec., 71, 
8, 1934, p. 220.) The author here calls attention to the ecK)noniic importance of 
the Th 3 manoptoa as an order, and the necessity for a revision of the classification. 
The range of variation, witMn the species, of characters which have in the past 
been used for the separation of species in the genus Thrips ^ is illustrated. A general 
account of the biology and a more detailed account of that relating to some 
common species are given. 

129. Tanganyika: Barrier to Tsetse. (Croum Colonist, November, 1934, p. 514.) 
Several thousand natives are working to clear a belt 100 miles long and 2 miles 
brotid to defend their lands against the invasion of tsetse fly. It is tribal labour 
turned out by native authority to combat the peril, which is tlireafcening the 
Singida liighlands at two southern points. These danger places will be pro- 
tected by the great btilt of cleare<i forest now being cut, since tsetse will not cross 
shodeleas land. Each native works on the clearing for ten daywS, when he is free 
until next y®ar. Fnish batches of 3,000 natives arrive every ten days at two 
distant sections of the clearing. These sections will meet in eight years’ time, 
when the scheme reaches fruition. 

180. Contributions to a Knowledge of the White Flies (Aleukodid.53;) op 
Egypt — ^II. By R. Priesner and M. Hosny, (Tech, and Sci. Serv. Bull, No. 139, 
Min. of Agr., Egypt, 1934.) Four species are discussed, but none hiw yet been 
observed on cotton. 

181. Insects and a Mite of Potential Economic Importance Found on Wild 
Cotton in Florida. By C. F. Rainwater. (J. Econ. Ent., xxvii,, 4, 1934, p. 756.) 
The following five insects are discussed in the order of their import.auo<^ as found 
on wild cotton in Florida: Wild Cotton Borer (Bhodomura termmulis Walker), 
Flower-bud Maggot (CarUarinia gossypii Felt.), West Indian Blister Mite (Erio* 
phyes gosaypii Banks), Cotton Leaf Miner (Nepiicula gossypii Forbes and Leonard), 
and Anomia impasia Guenee. 

182* Biological Notes on Some Diptera in Southern Rhodesia. By 
A. Cuthbertson. (Proc. Bkod. Sci. Ass., xxxiii,, 1934, p. 32. Abstr. from Bev. 
App. Ent., xxii., 8er. A, 10, 1934, p. 555.) The species dealt with include Stoma- 
torrhim lunata, F., of which the larvas were present in Southern Rhodesia at the 
time of oviposition of the I'ed locust (Nomadacris septemfasciaia) during November- 
December, 1933. 

The Taohinida recorded from Lepidopterous hosts include the following: 
bomlfylans^ F., a common and widely distributed species that was 
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ftbimdaiit m Sali»biiiy during September and March- Aprils from the Amedbia 
boJJworm (Hdioihis dmleta, F.), 

188. Phytopathological and BoTAisficAL Rbseaech Methods. By T. E. 
Eawlins. (John Wiley and Sons, New York; Chapman and Hall, London, 1988. 
Abstr. from Fxp. Sta, Rec,, 70, 4 , 1934, p. 454.) The manual is in three parts, of 
which the first deals with the choosing and planning of a research project. The 
second part, experimental methods, takes up certain of the methods of botanical 
microtechnique and microscopy, together with culture methods, virus studies, 
and miscellaneous experimental methods; and part 3 discusses the interpretation 
of experimental results. A classified bibliography of 960 entries is appended, 
together with a subject index. 

184. The Plant Disease Influence in Colonial Development. By J. C. F. 
Hopkins. (Ehod. Set. Assen, Proceedings and Transactions ^ xxxiii., 1933-34.) A 
lecture with an historical flavour, pointing out the serious effects exercised on 
agricultural progress and its location by great outbreaks of disease or pest, and 
emphasizing the importance to Rhodesia of careful study. 

185. Some Aspects of the Plant Vikus Peoblkm, By K. M. Smith. (Agr, 
Progr.y xi., 1934, p. 88. Abstr. from App. Ent.^ xxii., Ser. A, 10, 1934, p. 641.) 
The history of plant virus diseases is briefly reviewed, and the physical properties 
of the viruses (reactions to ph 5 "sical and chemical agents, length of life in extracted 
sap, filtrability, etc.) are discussed. 

186. The Plant Vmus in the Insect Vectoe. By K. Smith. (Arch, exp, 
Zellforscht 16, Jena, 1934. Abstr. from Rev, App. EnL, xxii., Ser. A, 10, 1934, 
p. MO.) Insect vectors of plant viruses are classified as purely mechanical, half- 
specific (where the virus concerned is transmissible only by a particular group of 
insects), and specific (where it is transmissible only by that particular species). 
Although no correlation has yet b^en found between any physical property of 
a plant virus and its transmissibility by insects, many insect-borne viruses seem 
to have a high capacity for adsorption to certain substances, and also have a very 
short life in vitro, 

187. Insects in Relation to Vmus Diseases of Plants. By K. M. Smith. 
(Agr, Progr,, xi., 1934, p. 86. Abstr. from Rev. App. Eni., xxii., Ser. A, 10, 1934, 
p. 641.) Examples are given of varying degrees of closeness in the association of 
plant viruses with insect vectors. 

188. Experiments Bearing on the Nature of Intracellular Inclusions in 
Plant Virus Diseases. By F. M. L. Sheffield. (Ann. of App, Biology^ xxi., 
8. 1934, p. 430.) 

189. Further Observations on the Natural Distribution of the CorrcHf 
Root-Rot Fungus. By C. J. King et al. (Phytopath, ^ xxiv., 6, 1934. Abstr. 
from Rev, App, MycoL, xiii., 10, 19M, p. 632.) Cotton root-rot (JPhyimMrichmn 
emnivorum) has recently been recognized in Southern Utah, which may provicdotti* 
ally be considered the northern limit of the f ungus, while southward the disease 
extends into Sonora, Mexico, and Lower California. In 1933 the fungus was 
found on dying and dead Mexican poppy (Argemone sp.) plants a short dlstaime 
south of the United States — Mexican boundary in a mountain wash draining 
through the Jaoumba (California) settlement, where some lucerne fields were ob* 
served to be infested about a year earlier. Under desert conditions the detection 
of the root-rot fungus is very difficult, being dependent on the casual diseoverjr ^3i 
a dead plant or of the rise of spore mats to the surface in wet weather. 
infestations in the Gila Valley are often traceable to diseased mesqulte 
jvMflora) roots or stumps or to the shrub Lycium, In addition to the nati^ 
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already listed as root-rot carriers, the foUowiBg were observed to bear the 
mycelitii]:i ol the fungus in 1933 : Frameria confertiflora^ Qntierrezia lucida^ Platanm 
wrigktUt Parkinsonia actdeata. Aster apinoaua, and Cercidium iorreyanum (P. tone* 
ywm), Evidenoo is adduced in support of the view that the movement of water 
in erosion and drainage from the higher elevations may play an important part 
in the infestation of the cultivated areas of the lowlands and deltas. 

[0/. Abstrs. 126 and 506 , VoL XI., of this Review.] 

1I0» Insbcts as Possibuc Distributino Agents of Cotton Root-Rot caused 
BY Phymatotrichum omnivorum. By J. J. Taubenhaus and L. D. Christenson. 
(Phytopathology, xxiv., 7, 1934, p. 839. Abstr. from Rev, App, ErU., xxii., Ser. A, 
10 , 1934, p, 570.) Experiments in the United States, in which Blapaiinus ficacm, 
Csy., Harpahia sp., and larvaa of other insects that normally feed on cotton, were 
fed on plants infected with Phyrmtotrichum omnivorum, showed that they did 
not spread this fungus. 

141 . Nutritional Requirements op the Root-Rot Fungus, Phyrmtotrichum 
omnivorum. By W. N. Ezekiel et at. (Plant Physiol., ix., 2, 1034. Abstr. from 
Rev* App. Mycd., xiii., 10 , 1934, p. 633.) This is a full account of the authors’ 
studies of the nutritional requirements of PkynmiotricJmm omnivorum. In pure 
culture the fungus utilized the phosphate, magnesium, potasBium, and probably 
also the sulphate mineral ions. Nitrogen was utilized equally well from organic 
sources (e.p,, amino-acids, j3eptone, and urea), inorganic ammonium, and nitrate 
salts. Ammonium nitrate was fret|nently the b<^st source of nitrogen, a fact 
which is apparently in contradiction with the r^ults obtained by Neal, Webster, 
and Gunn, who, however, used ammonium nitrate and other nitrogen sources at 
concentrations found in these experiments to be too high for optimum growth. 
As sources of carbon the fungus utilized pentose and hexose monosaccharide 
sugars, disaocharide sugars, starch, and to a lesser degrt?e mannitol. The best 
growth was produced in alkaline solutions; good development still occurred at 
pH 3‘7, but growth was inhibited at approximately pH 3. There was no evidence 
that the fungus produced staling substances in the substrata after thirty-three 
days’ growth. 

The addition of small quantities of carrot juice to synthetic media resulted in a 
disproportionately large increase in growth of the fungus, but both of the vitamins A 
(from cod-liver oil) and B (from ric>e bran extract), at the conw^ntrations used, were 
shown to be of little nutritive value to P. ormUxrrum. Strlerotia developed most 
abundantly in media best suited to rapid and abundant vegetative growth. 

The variety of nutrient conditions found to be suitable for P. omnivorum agrees 
well with its wide host range, and also with the fact previously established that 
the immunity of monoootyledonous plants is apparently determined by the 
presence in them of substances toxic to the fungus, rather than by any lack of 
nutrients. 

[Cf* Abstr. 640 , Vol. VTII., of this Review.] 

142 . PA&Asmo AND Other Fusakia Counted in Tropical Soils. By 0. A, 
Beinking and M, M. Manns. (Zischr. Wiaa. Bid. Alt. F. Ztschr. Parasitenh,, vi., 
1, 1933. Abstr. from Exp. Sta. Rec*, 70, 8, 1934, p. 344.) Fifteen tropical soils, 
of which fourteen were distinct soil types, were investigated for the presence of 
parasitio and other species in the genua Fnaarium. The relative number and dis- 
trihuiUon p«r gramma of soil for these f usaria were determined for each soil type, 
a YlUiaty of meteoroiogioal conditions being represented. Twenty-four fusaria, 
included in eight different Fusarium sections, were isolated from the various soil 

hugest number being from the section Eiegans, w^hicli includes the 
vasmdar wilt disease producing organisms. Certain types were commonly found 
in all soils tested, while other types were found only in certain soils. 

Xlh X 
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148 . Insbots as Possible DiSTRiBUTmo Agents of Cotton Wilt OAtrsio bn 
Fusemum msinfecium. By J. J. Taubenhaus and L. D. Christenson. (Fhyto^ 
pathology, xxiv. , 7, 1934, p, 839. Abstr. from Mev, App. Ent. , xxii Ser. A, 10, 1934, 
p. 570.) In experiments in the United States, insects that had fed in screened 
cages on various parts of cotton plants infected with wilt {Fvmrium vasinfectumy 
were surface-sterilized, together with some of their fsecal pellets, and cultured on 
nutrient agar in petri dishes. Good growth of the fungus was recovered from 
the following insects or their excreta: LachTiostema (Phyllophaga) crassissima, 
Blanch., grasshoppers. Ataxia crypta. Say, and larvae of AMlwnomus graridis, Boh., 
and Hdioihis ohsoUta, F. None was obtained from wirejworms. The fungus was 
also recovered from all parts of the gorged alimentary canals of hoppers of Schisto- 
cerca americana, Drury, and larvae of Alabama argiUacm, Hb. When, however, 
insects fed on infected cotton were starved for several daj^ until all the faecal 
matter had l)een eliminated, no fungus was obtained from sections of the alimen- 
tary canal. As the fungus recovered in these experiments was capable of infecting 
normal cotton plants, many insects that feed on cotton may aid the spread of the 
disease. 

144 . Variety Tests in the Differentiation op Two Cotton Wilts. By 
W. N. Ezekiel and J. J. Taubenhaus. {Phytopath., xxiv., 8, 1934. Abstr. from 
ijer. App. Mycol., xiii,, 8, 1034, p. 608). Cotton varieties have been tested in 
Texas for their reaction to wilt caused by Fiisarmm vasmjectum, and to an ap- 
parently different wilt temporarily designated “ W£|.xahaehie wilt ” from the dis- 
trict in which it was found. The latter disease is marked by a discoloration of the 
central part of the stems or roots, instead of the darkening of the outer xylom found 
in Fnsariuin wilt. None of the fungi isolated from cases of tlie new disease has 
reproduced it, so that its cause is still obscure. The varieties tested reacted some- 
what differently to the two diseases. Thus, both in 1929 and 1930, Rhyne’s Cook 
showed the least inftK;tion by F. vaswfeetuni, but was only moderately resistoit to 
Waxahachie wilt. The Watson and Wannamaker-Cleveland selections of Dixie 
Triumph are l)oth about equally resistant to Famrium wilt, but show considerably 
greater susceptibility to the Waxahachie form. 

145 . An Unlesoribed Sclerotojm Fungus Prevalent in North-East Texab. 
By D. C. Neal and R. E. Wester. {Phytopath., xxiv., 6, 1934. Abstr. from Rev. 
App. Mycol., xiii., 10, 1934, p. 034.) Latin and English diagnoses are given of 
Ozonium texanum n. sp. found in 1932 on decayed cotton roots, stalks, and leaves 
just Ixdow soil level at Greenville, Texas. The fungus is characterized by a 
septate, sterile mycelium, at first white, later pale yellow or buff, and hyphae idth 
opposite or alternate branches arising below the septa and growing in opposite 
directions or at an angle of 45® to the axis, with individual cells averaging 60 by 
6*6 |i.in diameter, forming piectenchymatic strands which enlarge into white to pale 
yellow sclerotia, 1-5 mm. long, of variable shape, usually ellipsoid or radieiform, 
constricted, often forked at the strand connections, occasionally round or ovoid. 
The species differs from Phymatotrichum omnivorum in the finer texture of the 
strands, rapid formation of sclerotia on agar, apparent saprophytijsm, ease of 
culture, and in the absence of acicular hyphae and right angle branches. 

146 . Control of Cotton Wilt and “ Rust.” By J. 0. Ware and V. H. Young* 
(Bidl. No. 308, Agr. Exp, Sta., Arkansas, 1934.) Data are presented concerning 
the various properties of many of the newer Arkansas wilt-resistant strains eff 
cotton, especially the new Arkansas Bowden strains. Many of the promising newer 
typ^, such as those developed from Deifos, the tested Stonevilie strains, certain 
Btarains of Aoala, and Qualla, are shown to be highly susceptible to cotton wiit 
under the conditions of this experiment, and are clearly undesirable when the 
disease is seveze. 
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Furtlier studies on the relation of fertilizers to the control of cotton wilt in- 
dicate that if sufficient amounts of potash, either in the form of muriate of potash 
or kainit, are used to control rust,’" or potasli hunger, the incidence of cotton wilt 
is greatly reduced. When potash is applied alone, however, yields of seed cotton 
are often markedly inferior to those when the same amount of potash is used in 
a complete fertilizer. Nitrate of soda and su|)erphosj)bate alone and in combina- 
tion are ineffective for the control of cotton wilt and “ rust.” In some cases such 
applications resulted in such an unbalanced condition in the cotton plant that 
it actually increased the amount of damage from “ rust ” and jx)ssibly from 
cotton wilt. 

Stable manure applied at the rate of 10 tons per acre gave yield increases com- 
parable to those soc’.ured by the application of 000 lb. of a 0-8-0 fertilizer, and also 
gave good control of “rust.” However, it was only slightly effective in cotton 
wilt control. 

Although further work is neoded, indications are that the bast programme for 
the control of cotton wilt and “rust” will result from the use of a suitable wilt- 
resistant variety, and the application of a mixed fertilizer containing sufficient 
potash to eliminate “ rust ” or pot^h hunger. 

[C/. Abstrs. 687, Vol. V., 630, Vol. VI., and 603, VoK IX., of this Review.] 

147. VBRTiciLLitTM WiT.T OF CoTTOK IN GREECE. By L. E. Milcs. (Phytopath., 
xxiv,, 6, 1934. Abstr. from Rei\ Ajrp, MycoL, xiii., 10, 1934, p. 632.) Informa- 
tion has been received from J. A. Sarenjaiini that the cotton wilt caused hy Verti- 
cUlium alho-aimmy previously recorded in the United States, was observed in 1932 
in Greece on crops grown from American seed, and has since spread throughout 
the country. No evidence of the occurrence of the fungus within the cotton seed 
has been obtained, but it is inferred, though actual proof is lacking, that the disease 
was introduced with seed from the United States. Cultures of the Greek Ferti- 
ciUium received at Mississippi proved to bc’* identical with American isolations, 

[Cy. Abstr. 444, Vol. X., of this Reviow^] 

GENERAL BOTANYy BREEDING y ETC. 

148. Some Viewpoints of an Applied Biologist. By W. B. Brierley. (Reprint 
from the Ann. App, BioLy xxi., 3, 1934.) An intertwting address by the retiring 
President of the Association of Applied Biologists, dealing w ith such problems as 
the relationships of scientific discipliiu^, t-oaching and research ideals, the cultural 
value of scientific study, and the nature and validity of science itself. 

148. A New Method of Self-Pollinating Cotton. By W. W. Ballard. {Circ. 
No. 318, U.S. Dpt. of Agr., Washington, D.C., 1934.) Describes a new method of 
obtaining self-pollinated seed by means of paper cones, w'hich is stated to be quite 
as effective as the paper- bag method, and permits more than twice as many flowers 
to be treated in an equal period. Illustrations show the selfing cone in position on 
the cotton flower, and the method of making the cones. 

160. A Study of Lint and Seed Development in Cotton as Influenced by 
Envesonmental Faotoks. By D. G. Sturkie. (J, Anier. Soc. Agron.y i., 86, 
1634, p. 1. Abstr. from Exp. Sta. Rex., 71, 8, 1934, p. 184.) The influence of soil 
type, olimatio conditions, and soil moisture on the development of lint and seed in 
ootton Was studied at the Alabama Experiment Station. Plants of Mexican Big 
Boll were grown on Norfolk sandy loam from Auburn, Alabama, and Deer Creek 
loam, a deep fertile alluvial soil from Stoneville, Miss., in galvanized iron cans, 
to study the influence of soil typo, Field-grown plants, protected against rainfall 
and hndgated at diflbrent intervals, wrnre used for studying olimatio and soil 
nKObtu^ respoxtses. The length of lint, weight of boll, number of seeds, weight 
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per seed, weight of lint per seed and per unit weight of seed, and peroentage of Mnt, 
were determined for each boll. 

Neither soil type, temperature, humidity, nor evaporation appeared to alieet 
any of the characters studied. The amount of available moisture in the soil 
a0eoted length of lint markedly, a low moisture content resulting in a short lint* 
The critical period in elongation of lint was about sixteen days, begimiing on the 
date of blooming. The length of lint could be shortened at least 3 mm. ( J inch) 
by reducing the soil moisture to a critical point. A certain minimum and maximum 
length of lint for this strain of cotton was apparent. 

The weights per boll, per seed, of lint per seed, and the lint index were 
redacted by lack of soil moisture, and the ptweentage of lint and weight of lint per 
unit weight of seed were increased by a deficiency in soil moisture, the critical 
period for these characters extending from one to forty-two days after blooming* 
Lint percentage vari(Ki less with soil moisture changes than did the lint index. The 
number of se^s per boll did not depend markedly on environmental conditions, 
yet the number tendtxi to be reduced by extreme drought. A heavy boll waa duo 
largely to an increase in the weight per seed and weight of lint per seed. Favour- 
able soil moisture conditions produced heavy bolls with a long lint, heavy seed, 
largo lint index, and low j)eroontago of lint. 

151, Cellulose Membranes: Formation. By W. K. Farr and S. H. Eckerson. 
(Contribulioiis Boyce Thonipson vi., 1934, p. 189. Abstr. from 8umm, of 
Curr. Lit,f xiv., 10, 1934, p. 609.) The limiting membrane of the young cotton 
hair is continuous with the lateral walls of the epidermal cell from which it origin- 
ates, and is composed of poetic substance. From the time of the first slight bulging 
of the outer wall of the epidermal cell there are, in the cytoplasm, particles of 
imiform size, separate or in boadlike strands, which play an important part in the 
later development of the cell wall. These particles are ellij>soid, covered with a 
thin layer of pectic substance. The pectic substance is localized by rutiienium red, 
and when it is dissolved off with ammonium hydroxide, the cellulose nature of the 
particles can be shovTi by their double refraction, jMirallel extinction, refractive 
index values, and behaviour in the sulphuric acid-iodine test. It is observed that 
these particles may exist singly or in chains, that towfird tlie centre of the lumen 
the single and short chain types of arrangement predominate, that os the wall is 
approached the chains become longer, and that a single chain of closely compacted 
particles forms a single fibril of the liair wall. Other examples of the formation of 
cellulose membranes discussed are provided by AspergiUtts aporangiophoreSt 
Hibiscus seed hairs, and Spirogyra, Coloured photomicrographs are reproduced. 

162. Spinning Quality of Cotton in Relation to Seed Purity and Care ow 
Seed Stocks. By J. H. Moore and R. T. Stutts. (Tech. Bull. No. 45, Agr. Exp, 
Sta,, Raleigh, N. Carolina, 1934.) The relation of changes in a standard cotton 
variety of known origin and quality to care in handling of seed stocks by growers, 
was studied, and also the influence of changes in fibre properties upon spinning 
quality. 

The Jack of significant differences in fibre strength, diameter, and wei^t in* 
dicated that these properties did not influence the yarn strength of the cottomi. 
The combed samples of seed cotton from pure and mixed seed showed oonsidemble 
differences in variability of staple length, and these differences showed a oomlih 
tion with yam strength. In Baer-sorter arrays prepared from composite samplsi 
of the ginned cotton, the curves of measurements indicated a change in fibre di^l* 
bution due to a shifting and decreasing fibre length. The oompaxisons of fibre 
length by several methods showed that some of the lots were significantly dlffeiefib 
in this property. The averages of 20 pulls from ginned cotton were aflaoolati^ 
with yarn strength. A strong negative association was shown for the xeietiio^ 
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ymm strength and the percentage of fibres | inch and under. Cbtton grown from 
registered seed made the strongest yarns in all counts. Yams spun from cottons 
that had been grown from practically pure seed for periods of two, three, and four 
years from the Experiment Station show'ed no significant differences in strength. 
These yarns as a whole were 4-6^ per cent, weaker than those spun from 
cotton grown from registered Yarns spun from cottons grown from mixed 

seed gave the lownst breaking strength; they were 12-131 pt^r cent, w^eaker than 
the same counts spun from registered S(;ed of the same variety. No difficulty was 
encountered in manufacturing the cottons. Cottons from mixed st^ed of the 
strain apparently ran through the machines as well as the cottons from j.)ure seed. 
The results indicated the value of pure seed stocks in the manufacture of strong 
yams, and that precautions taken by growers to keep their planting sc?ed pure 
were worth while. Maintaining the purity of the stHxi stocks prevontixi a marked 
decrease in the length of staple. Where mixing of s(^h 1 took place, due to lack of 
precautions, the proportion of shorter fibre lengths (rneasim'd on a mechanical 
sorter) was increased. 

158. A Note on the Differentiation of Hairs from the Epidermis of 
Cotton Seeds. A. N. Gulati. (hid. J. of Agr. Sci., iv., 3, 1934, p. 471.) The 
author replies to criticisms of his earlier conclusions raised Ban’itt in this 
Review, Vol. IX., 1932, p. 126. The results of further photomicrographic studies 
of the epidermal layer of gnming cotton seeds are discussiMl. The observations 
bring out thre^e points — viz. (1) Mitotic division of epidermal cells does not cease 
after the first day of flow^ering, and is showm to exist in longitudinal sections of 
seeds up to the tenth day of their development afU^r flowering; (2) hair cells appt^-ar 
to go on sprouting on the gnawing seed till about the third week; hairs emerging 
from the epidermis am again shown in close proximity to old ones in sec'tions of 
seeds up to the tenth day; (3) microtome sectioning of growing cotton seeds is not 
impossible, as is categorically affirmed by Barritt. The prosonco of mitotic division 
in epidermal cells affords definite proof of their multiplication in number with in- 
creasing age, and the presence of new hairs near old ones remains suggestive of 
their continuous differentiation. Photomicrographs illustrating these points are 
included. 

154. Chromosome Number and Meiotio Behaviour in Ghssypium. By J. M. 
Webber. (J. Agr. lies,, 49, 3, 1934, p. 223.) The rep<.>rted haploid chromosome 
numbers of 13 for all Asiatic cottons, for wild American species of Gossypium, and 
for Gossypium and of 26 for ail cultivated American cottons are confirmod. 

Of species hitherto unreporttKl, G, darwinii is found to have 26 haploid chromosomes 
and G. kirkii approximately 24 diploid chromosomes. 

Although a few bivalents in cultivated cottons are attached by interstitial 
chiasmata, the majority are attached by 1 or 2 terminal or subterminal chiasmata. 
The wild American species and Q. sturtii apparently exhibit only terminal or 
subterminal chiasmata. The total number of attachments is relatively high for 
the small aise of the chromosomes. 

The wild American species and O. sturtii exhibit normal meiotic behaviour. 

Occasionally in cultivated American cottons from 1-5 quadrivalents are formed. 
Disjunction and distribution of partners in quadrivalents is apparently normal. 
Apparently from 0 to 18 secondarily paired bivalents occur in the species having 
3#6 pairs of chromosomes. 

Occasionally in cultivated cottons during first anaphase a few la gging bivalents 
occur, Gener^y the partners of such laggers finally disjoin and are distributed 
to opposite poles, or oooaaionally are left in the plasma. Rarely disjunction fails, 
and the lagging bivalents are distributed as a whole to one pole. 

CShiwioeoiiie counts and behaviour during the homotypic division show that 
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spores of cultivated cottons occasionally have less and rarely more than the ohaxaa 
teristic haploid number of chromosomes. 

The sporads of the majority of cultivated cottons show more abnormalities 
than would be expected in the case of a species exhibiting normal meiotio be- 
haviour. 

All pollen grains apparently develop normally. 

Evidence is presented that the chromosomes within a cotton species are hetero- 
geneous in shape and very nearly equivalent in size. 

Evidence is presented that the species having 26 pairs are of tetraploid nature. 
However, attention is drawn to the fact that the final proof of this tetraploid nature 
and the consequent phylogenetic interpretations rest upon the tjpe of pairing that 
occurs in American- Asiatic cotton hybrids. 

The possible occurrence of aneuploids in cultivated cottons is discussed. 

A list of the literature cited is included. 

165 . The Genes op the Redtjotion Division, By L. A. Sapehin. (In Russian, 
with English translation.) (BulL of App. Bot, of Oen. arid FlanU Breeding, ii., 6 , 
Leningrad, 1933.) The various sections an^ headed: Problems of the Work; 
Lagging of the Chromosomes and Partial Falling Out of their Conjugation; Forma- 
tion of Diploid Gametes; The Formation of Septas in Dyads and Tetrads; Entire 
Absence of Conjugation of the T^pe “ Side by Side ”; Formation of Tetravaiente ; 
Discussion; The Conjugation of Chromosomes. 

156 . American Wild Cottons with Thirteen Chromosomes. By T. H* 
Kearney. (Reprinttxl from of Hered., xxv., 8, 1934.) A discussion of these 
species (Khtzschiaiiwn, DandsmUi, Harknessii, Armourianum), with a key and 
useful illustrations. AH are lintless. Kearney is of opinion that Thurberia, in 
which some are placed, has only subgeneric rank. 

167 . Cottons wrrn the Zero Type op Branching and their Practical Value. 
By V. I. Kokuev. (Central Asia NIHI, Moscow' and Tashkent, 1933. From 
Plant Breeding Abstracts, iv., 4 , 1934, x>. 320.) The cluster type of cott-on plant in 
which several bolls are borne on a single internode, as opposed to a long sympodium 
with several internodes, is of advantage for mechanized harvesting. It also reacts 
more favourably to dense planting. Although the Egyptian cottons are charac- 
terized by long sympodial internodes and the American cottons by short, in- 
dividuals can be found among the Egyptian cottons with internodes shorter than 
the average American, and vice versa. Observations w ere made on Ihe form of 
sympodium in homogeneous lines of a number of varieties representing the diflferent 
typos, and the lengths of the sympodial internodes are tabulated. The typos are 
referred to as 0 to IV, 

As early as 1926 crosses wore made l>etween Barraka line 160 of the 0 (cluster) 
type and a number of varieties represtmting the dififorent types according to inter- 
nod© length; in later years the work was extended. 

The F« generations from crosses with types I and II, grown in 1927, contained 
individuals of the 0 type conspicuous both for their high productivity and lint 
quality as compared with the parental forms, which are shown by Ubles of the 
yields. On these grounds the author refutes Zaitzev’s statement that the cottons 
of this type are useless for practical pui'i)ose8. In crosses mainly of Barraka 160 
and Triumph 36, many 0 type hybrids have inherited the favourable characteristics 
of the parents, though others have failed to do so. Already 300 lines of this type 
have bexm produced, and some of them are regarded as suitable for mmmmsml 
utilization. Some develop a “ cap ” of bolls at the tip in place of the growing 
point, a character which is transmitted to the o^spring, and is of great practical 
value in that it increases the yield. The O type proved to be recessive in tike if| 
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generations of the crosses . The only essential for producing commercia lly valuable 
hybrids of this type is that the populations be sufficiently large, in view of the 
complex nature of the other desirable characters. The cluster character is in- 
herited e<:[ually simply in interspe<;ific crosses of American and Egyptian cottons. 
Fg hybrids fully constant in this and in agionomic characters have already been 
obtained from such crosst^s. They arc commercially inferior on account of low 
quality and yield ; liowever, only 240 plants were grown, and satisfactory hybrids 
should bo produced by careful choice of parental species and the use of larger 
populations. Transgression was observed in these crosses for large boll, earlincss, 
short lint, and other characters. 

168. Mx)tes IK (JorroN. I. Punjab- American Coiton. I^y M. Afzal and T. 
Trought. (Ind. J, Agr. ISci,^ iv., 3, 1934, p. 554.) From the data presented 
there is evidence that t h^i most important cause of the j)roduetion of motes is to be 
found in a nutritional d(‘fe(;t of individual iKdls, and that dtdectivo fertilization 
plays a very miiK^r part. The prtist'iice of lethal factors in tlio Punjab- American 
cotton strains is not indicat(xi by the data obtained so far. The motes are located 
on a definite patUTn in the loek. Th(' middle or the toi> of the lock has the least 
ntimfcajr of motes. The data fivun the sowing date expi'rinionts have shown that 
in the cast^ of 4F the numlKT of inute-s went on decreasing as the sowing time was 
delayed. 

FIBRE, YARN, SPINNING, WEAVING, ETC, 

169. Cotton: Openino and Mixing. Southern Textile Association. {Cotton, 
U.S., 98, 6, 1934, p. 59. Abstr. from Ennnn: of Curr, Lit., xiv., 16, 1934, p. 380.) 
In a discussion of iiud hoils (d o|H,‘ning and mixing cotton preh'rencc was shown for 
cleaning before mixing, aiui mixing systems wtre briefly tlt^scribed. An un- 
successful attempt to mix Indian and American cottons w as reported, but it was 
pointed out that tin', Japanese spinners are mixing these two tyjx^s of cotton. 

160. Cotton Fibre: £ffe(t of (Iuowth Conditions on Dye ABSOiimoN. By 
W. M. Mebane and A. A. OMvclly. {ximer, Dtjes 23, 1934, p. 393. Abstr. in 
Summ, of Curr. Lit., xiv., 16, 1934, p. 410.) 

161. CoTi'ON Fibres: MiOHomoLOOY. By B. Prindlo. {Text, lies,, 4, 1934, 
pp. 413 and 463. Abstr. from Bumni. of (Jtirr. Lit., xiv., 18, 1934, p. 473.) A 
collection of abstracts from the literature d<‘nting willi 1 lie destruction of cotton 
fibn3s at all stages of manufacture by baeUTia and moulds. 

162. Cotton Yarns: ‘‘('ombing Value'’—!. By K. Kusi'bauch. {I?it. Cott. 
BuU., xi., 1933, p. 701. Abstr. from Eunirn. of Curr. Lit., xiii., 21, 1933, p. 553.) 
The combing value of a 3^’irn is obtained from the values for standard deviation, 
variability index, disjxu’sion, and fibre Icngtli extension calculated from the etapio 
diagram obtained by Sieber’s eounting and measurement method. 

168. Cotton Y^abns: “ Combing Value ” — II. By K. Kusebauch. (Textilber., 
XV., 1934, p. 341. Abstr. from Sunmi. of Curr. Lit., xiv., 18, 1934, p. 475.) A 
more complete account, with data of the author’s method for determining whether 
a yam has been spun from carded or combed cotton. 

164. OiL-SpRAyEB Cotton : Processing, Southern Textile Association. {Cotton, 
98, 6, 1934, p. 60. Abstr. from Summ. of Curr. Lit., xiv., 16, 1934, p. 380.) 
The addition of from 0*2-0 *3 j)cjr cent, of oil to cotton is an advantage in keeping 
down dust and fly. It is probable that the oil remains on the cotton in the draw- 
ing and spinning protiossea. Skeins from oiled cotton appear to have a better set 
twist on the reel than skeins from non-oiled cotton, and are from kinks. The 
|K>88ibility of supplying oil to weft to prevent kinking is suggested. In some cases 
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it has been neoessary to decrease the weight of the laps when the cotton is oiled. 
Too mnoh oil causes the cards to choke up. Equipment is now being developed 
for adding the desired percentage of oil to the cotton at the front of the card at the 
point where the web is condensed to a sliver. It is claimed that certain dyes fast 
to light and washing can be added with this oil at the front of the card. 

105 . OoTTON, Action of Diltjtb Nmuo Acio on. By G. Korsheniovsky. 
{Textilber,, 16 , 1934. Abstr. from J. Text. InsL, xxv., 10 , 1934, p. 501.) Samples 
of cotton fibre were treated with 3*3 per cent, nitric acid at tenipcTatures of 60^, 
70®, 80®, 90®, and 100® C. for periods of 00, 35, 20, 16, and 10 minutes respectively, 
and the changes in strength, extensibility, a-oelluloso content, copjKT number, 
and viscosity determined. 

166 . Cotton Nkps: Removal in Preliminary Spinning Processes. By E. R. 
Fessmann. (Textilber., 16 , 1934, p. 292. Abstr. from J. Text. Inst., xxv., 10 , 
1934, A478.) The possibility of removing existing nej)s and of preventing the 
fomation of process neps in ginning, opening, scutching, and carding processes is 
studied, and the most suitable settings and other working conditions are indicated. 

167 . Sakamoto Automatic Loom. By H. Sakamoto. (7\xt. Bev., Japan, xxiv., 
6 , 1933, p. 467. Abstr. from Summ. of Ciirr. Lit., xiv., 18 , 1934, p. 463.) Already 
32,000 Sakamoto looms are in use in Japan, and are generally appreciated. The 
new eight-year model of 1933 has a special let-off motion, the new feature of which 
is that the weight lover has a fulcrum movable according to the difference of 
diameter of the warp beam. There is also a new beat-up motion comprising an 
adjustable buffer and picking side lever. 

168 . Humidification in Textile ]VIill.s. By E. Midgloy. (Text. Weekly, xiv., 
1934, p. 268.) Doak with the effect on yarn properticMs. 


TRADE, CO^OPERATION, ETC. 

169 . The Liverpool Cotton Association. By A. C. Nickson. A very interest- 
ing account of the events leading up to the formation of the Liverpool Cotton 
Association in 1882, and of the many and varied activities of that body. The 
pamphlet is excellently illustrated. 

170 . La Guerre Secrete pour le Coton: (The Secret War for Cotton.) 
By Antoine Zischka. (Paris, Payot, 1934. 20 fr.) The author of this interesting 
book is the son of an Austrian diplomatist, w^as educated at Oxford, and has 
travelled very extensively over the world (including most of the cotton countriess). 
The general thesis of the book, with which few, perhaps, would be inclined to quarrel 
nowadays, is to prove the absolute necessity of an international plan, and of a 
reasoned economy, in dealing with the situation that at present exists. “ The 
orthodox methods of liberal economy no longer give results; life has become so 
complicated that economic and social equilibrium cannot be re-established in a 
spontaneous and automatic w'ay by the free play of natural forces.’* The state- 
ment is decidedly open to argument, but we fancy that the author would find many 
supporters. 

The book is extremely well written, but is somewhat pronounced in the way in 
which it throws aspersions about. A friend who read it said, “ I wish I were m 
sure of anything as ho is of everything ” — a just criticism, it seems to us; never-- 
theloss, it affords much food for thought. Its weak points are those which are 
practically inseparable from journalism when unaccompanied by painstaking 
research. But the research needed to verify or disprove the statements in the book 
would be long, troublesome, and costly, and would matter little to its pdinity 
object. 
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The author regarda the enormous unorganized competition for markets, that is 
at present going on, as a gigantic waste of money and energy that might better be 
applied to more useful ends. In this respect ho comes into line with much ad- 
vanced thought, and with many tendencies that are showing themselves in modem 
politics. Cotton, according to him, has been one of the great factors in causing 
many wars, even so far back as 575 B.c., when Babylon held the supi^macy of the 
cotton market and Nineveh tried to take it away from her. Marco Polo was sent 
on his historic journeys to find the source of cotton and cotton goods, and Chris- 
topher Columbus was largely financed for his great voyage of discovery, w'hich was 
“ to find a route to India that was not blocked by the Mohammtxlans,” by the 
merchants of cotton. Whilst 2,5()0 years ago it was two towns that fought for 
supremacy in cotton, now it is whole nations. 

He begins his book by pointing to the scrapping of machinery that is going on 
in PVaiico and England, though a great number of the population of the world are 
without sufficient clothing. But here he hardly takes into sufficient account the 
fact that from a health point of view the tropical native who has to work out of 
doors is better without much clothing. In this statement he lays his finger upon 
one of the great weak spots in our present system of distribution and consumption 
of the materials, whether raw' or manufaetured, w'hieh w^e arc every daj^ producing 
with greater efficiency. If a “ normal crop — i.c., one about equal to the actual 
consumption — sells at, say, 5d. a pound, and brings to its growers a return 
of, say, £10,000,000, then when a bumper crop, 25 per cent. larger, comes along, 
whether due to the bounty of nature or to greater effort on the part of the grower, 
it should at any rate bring in the same total amount, and sell at least at 4<i. a pound. 
But this is just exactly wffiat does not happcui, except sometimes,* and there lies 
the tragedy of the position ; the euccessfui agriculturistB are punished for their 
success. Hence comes the burning of raw' coffee, the restriction or destruction of 
wheat, cotton, rubber, and other crops, to keep up tlie price. Yet if they could 
only l>e economically put into the hands of those wdio want them, they would add 
very considerably to the wealth of the w^orid. Incidentally it may be noted that 
when England alone reBtricted rubber, although she had by far the greatest pro- 
ducing iirea, the result was not a success; tht? new rubber scheme which has just 
been started is international. 

In the great struggle for market supremacy that is now' going on four Powers 
are the leaders — England, the United States, Russia, and Japan, The exports of 
the last-named have risen at an almost fabulous spetKi ; the author gives the figures 
of 14J millions of yen in 1870, and 4,789 millions in 19J3. Her population also is 
inorewaing by a million a year, and driving her tow^ords extenial conquest. 

For an immense period of time the growt^h of the w^orld‘s cotton industry' was 
very slow, on account of the difficulty of removing the fibre from the seed. Whit- 
ney’s invention of the gin, which was preceded a little by the discoveries of Watt 
and Arkwright, enabled the industry to grow to its present colossal dimensions. 
These facts the author gives os illustrations of his contention that progress is due 
very largely to the work of scientific men, at first mainly engineers. 

Afi another illustration of how thin^ have gone on, he takes the history of the 
manufacturing industry in the United Stales. During the Napoleonic wars that 
country had to depend upon herself for cotton goods, and a fair industry grew up. 
England crushed this after the war of 1812 by dumping at cheap rates, and 
gradually the southern states which produced the raw cotton became more and 
more a mere appanage of Europe, exporting thither in 1860 the enormous pro- 
portion of 8,536,000 bales out of a total of 3,841,000 produced. Then came the 
Ohdl War, and after it America gradually began once more to manufacture, until 


*** Canyovers, <|uotas, tacifEs, and other things complicate the matter. 
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now she takes a great proportion of her own cotton for use in her own mills, which 
themselveB are showing a distinct tendency to move from the north into the actual 
producing districts of the south* 

The American Civil War marked the end of the period in which Lancashire was 
the supreme lord of the cotton industry. Since that time America and Japan have 
grown to pn)portions not so very different, and Russia is now showing signs of doing 
the same thing. The position in Lancasliire has thus oontinualJy increased in 
difiSoulty. Hence among other things the formation of the B.C.G.A. some thirty 
odd years ago. From the point of view of possible w’^ars, too, it was needful to 
obviate the risk of the failure of the American supply, and to the traditional 
English policy of the great river basins was added a |)olitio of cotton. 

When, however, the author goes on to state that the Sudan war, and others in 
Russia and elsewhere, were also carried on mainly for the sake of cotton, we think 
that he has surely allowed his imagination to run ahead of his judgment. And a 
little further on he states that England cannot now sell the cloth she makes with 
her ovM cotton from the Sudan and Egypt (not British possessions), India, and 
Australia, giving to the work of the Corporation a credit which has hardly yet 
become its due. 

In a paragraph on p. 83 the author sums up in a pithy way what have been the 
experiences of the writer of this review in forty years of agricultural and economic 
work. “The history of petrol, of rubber, of cotton: the same tiling always 
happens. Cotton cloths sell well; all the world plants cotton, and erf>cts spinning 
and weaving factories. Then they sell no longer; all the world ceases to produce 
cotton, and throws itself into rubber or sugar, or something which looks more 
interesting at the moment. Too many tyres. Too much sugar. And all tke 
world goes for petrol or gold, and when it gets there, there is a shortage of cotton. 
And one begins again. Two steps forward, tliroe back. Everywhere w^aste. A 
ruinous B3rstem for all the world.” 

M. Zischka then proceeds to draw' a picture of what wo are pleased to call 
progress. While the total area and prc»duction of cotton (or other product) re- 
mains much the same, one country's industry is destroyed that another shall 
prosper. The native can no longer be made a slave in the old way; taxes ore put 
upon him so that he is obliged to grow some “ money ” crop to pay his way. 
Political considerations are of much greater importance than economic, or than 
those of suitable climate, soil, or local conditions. Ho gives an unfavourable view 
of the part taken by England in the work that is going on, but admits that the 
rest of the world follows our example. This makes the stronger his plea for a 
reasoned plan of advance in the cotton and other industries. He quotes Lord 
Willingdon at the opening of the Lloyd barrage as saying that Sind’s prosperity 
no longer depends upon the rains, but omitting to say that it really depends 
upon the markets. Roosevelt, who believes in a directed economy behind a tariff 
wall, destroys cotton; Stalin, who also believes in it, creates new cotton fields. 
Human nature being what it is, if one country applies a directed economy, the 
rest will immediately make, or try to make, their profit upon it. When England 
restricted rubber output, the Dutch industry wont ahead. When Brazil valorized 
coffee, the English industry was rescued from its greatest difficulties. The real# 
and valid, argument for the present conditions of cotton planting in new piaocs 
is that it is not a sound position for any one country to have a practical monopoly. 
The more countries that are engaged in the business, whether of growing or of 
manufacturing, so long as it can be done upon reasonably economic grounds, 
the better. But it should all be internationally planned. No single country# 
even when it holds such a comparative monopoly as Brazil hold in coffee, or as the 
United States hold in “ bread-and-butter cotton, can do much singlehanded, 
and benefits its rivals at its own expense. All should work together. 
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Th© waste that goes on for want of reasoned international plans is terrible — 
like the waste of the beautiful country of England for want of proper planning. A 
colossal amount of money was thrown into the rubber industry in the great boom 
of 1910, and now, even with the conditions improved as they have lately been by 
the (international) restriction, is returning a very small percentage indeed. Not 
without good reason has M. Zischka headed his fourth chapter “ Waste : the Scourge 
of our Times.” W^hile America is spending vast sums to reduce the cotton supply, 
England, Japan, Russia, Brazil, and other countries are speeding as much to 
increase it, with the result that it remains more or less at the same figure. “ One 
creates, and one destroys, at the same time.” All these millions might have been 
devoted to something more useful. Coffee, wheat, and other crops show parallel 
phenomena. He quotes Solly’s comer as another illustration in a different 
branch of the cotton industry. It was estimated that the mills of the world paid 
perhaps £100,000,000 more for their cotton than wont to the growers and to the 
others concerned with the real work of production and distribution. 

As other instances of economic waste M. Zischka takes what will, perhaps, be 
less agreeable reading to many — the transport waste in carrying cotton all the 
way to Japan, Lancashire, or the northern United States, only to carry it back 
again for sale to the growers as manufactured goods. The system, as he points out, 
is already showing signs of change in America and elsewhere; but it will change 
according as financial considerations dictate. 

In a later chapter he describes the vast extensions that Russia is making in 
Turkestan, which ho has himself visited. He foresees a great increase in output, 
with the possibilities of disaster on the cotton market, as happe^^ned with rubber, 
the preceding mascot; and ho hopes that the four Powers chiefly concerned — 
Englanr", the United States, Russia, and Japan — will come to some definite under- 
standing and plan of action. 

He goes on to deal vnth the expansion of Japan, and calls attention to the way 
in which the leaders of the industry (which does not suffer so much, as in other 
countries, from lack of co-operation) are planning to develop huge areas in 
Abyssinia, Mexico, and elsewhere, whilst the supply from Japan’s own possession 
of Formosa is already assuming import.ant dimensions. Going on to talk about 
what he terms the fratricidal war of cotton, wool, and artificial silk, he says that 
the engineering and scientific men, to whose work so much of the progress that 
might be shown is due, are losing jmtionce at finding how^ their results an^ at the 
mercy of people w^ho know little or nothing about the subjects in w'^hich the former 
are expert . 

How can progress be expected to go on satisfactorily without proper organiza- 
tion ? This is the tune to which M. Zisclika harps, and he returns continually to 
th© primary motive. Certain obstacles, w hieh are more or less purely local to one 
country, con be handled by a Mussolini or a Hitler, but such a thing as the cotton 
industry is only amenable to international handling, though a largo part of the 
world stiff thinks that each country should fight (ph^Tsically, if necessaiy-) for 
mastery in any given industry — a thing that becomes more and more difficult and 
expensive aa time goes on and the life of the world becomes more complicated. 
If two countries fight for the lead, the outsiders will probably pick up most of 
what is worth having. And the men who ai*e deprived of work by all the changes 
in the distribution of an industry, whether of growth or of manufacture, are men 
who are often of little or no us© in other occupations, could they even find them; 
whilst those men who take on the corresponding occupations in th© commencing 
countries have all the w'-ork to learn from the beginning. Waste and ruin go on 
everywhere from want of proper international planning. Fear is the dominant 
motive. In cotton, which is an old industry, tradition counts for more than, for 
example, in motors or wireless. Speculation; waste; lack of standardization; 
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too maay imddlemen ; unhealthy oompetitioii ; waste in every direction* Such are 
some of the failings that M. Zisohka urges against the present system. Such 
organisations as have appeared are national, and, if anything, increase the com- 
petition and waste. “ The excess of liberty has killed freedom*'* 

Mussolini on one side of the Atlantic and Roosevelt on the other are working 
for the restraint of unlimited and wasteful competition, whilst the industrialiste in 
the “ heavy ” industries of France and Germany get along together better than 
do their Governments. 

The book is one which, in spite of many errors in detail and attacks upon this 
or that proceeding (or indi vidual), is one which it is pleasant to read (it is written 
in an easy and witty French), and which brings up many aspects of the situation 
that reveal themselves better, perhaps, to one who is not actually engaged in the 
struggle than to one who is. It is a book that should be read. 

171. Forecasting Raw Cotton Prices. By W. H. Slater. (Text, WeeUy, xiv., 
1934, pp. 223 and 255.) A series of articles, of which the first deals with methods 
for forecasting raw cotton prices, and the second with the importance of the subject 
to the cotton trade. 


MISCELLANEOUS. 

172. Skinner’s Cotton Trade Directory of the World, 1934-35. (PuM. 
annually in October by Thos. Skinner and Co., London, Mtai Chester, Bradford, 
Montreal, New York.) The twelfth issue of this invaluable work of refensne© of 
the world’s cotton industry. The customary revision of details, in collaloration 
with the leading Textile Associations throughout the world, has l)een carried 
through, and valuable additions have been made to the particulars previousl}^ pub- 
lished. A new feature is the addition to the “ Yarns Spun ” lists of those spinners 
in Great Britain spinning Indian and Waste Yearns, together with the counts spun. 
The Hosiery and Knit Goods Manufacturers’ section has been considerably aug- 
mented, and wherever possible the type of machines used has been indicated. 
The trade-names of articles manufactured hy many firms and companies in this 
section are also given. The thumb-holes for ease of reference are labelled Con- 
tents; Index; Exporters, Merchants, Spinners, Manufacturers, and Doublers; 
Directors (British); Dyers, Finishers; Fabrics; Silk and Rayon; Hosiery and Knit 
Goods; Mill Supplies. All headings, indices, and explanatory notes are, as usual, 
printed in English, French, German, Italian, Spanish, and Foitugueeo, The 
directory is quite indisjjensablo to all those in any way connected with the cotton 
industry. The price by post, inland and abroad, is 20s.; Canada and the United 
States, $7 (post and duty free). 

173. Statistical Methods. By Dr. R. H. Pickard. (Text, Eec,, Septembcir, 
1934, p. 18, ) Deals with the subject under the following heads : Control of Quality ; 
Research in Industry ; Problems of Management and Pioduction ; The Statistician 
and Industry. 

174. Cattle in the Tbofics. By R. Cecil Wood. We have received from the 
author, who is Professor of Agriculture at the Imperial College of Tropical Agri- 
culture, Trinidad, a copy of this pamphlet of 42 pages. Part I. deals with Species 
Concerned; Environment; Type resulting from Environment; Utilisation of 
Cattle in the Tropics. Part II. is concerned with the Improvement of Cattle in 
the Tropics; The Improvement of By-Products; The Organisation Neceseary. 
The pamphlet is illustrated, and there is a bibliography of 83 names. Copieii 
price 2s. post free, can b© obtained from the Author, Imperial College of TropioiJ 
Agriculture, Trinidad, B.WJ. 
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ADDENDUM, 

175. NiobrIa: Cotton Ctn.TiVATiON, 1934-35. (Half yearly Rpt. of Dpt. of 
Agr^ to September 30, 1934.) Northern Praoinces . — The demand for seexl has been 
the largest on record, and it ia confidently expectcxl that the crop will ki a record 
om. Rainfall in the chief producing areas has been Batisfaf^to^}^ In anticipa- 
tion of a big crop arrangements are being made for opening 28 more markets 
than last season, 14 of the new markets being in the Kano Province. Discussions 
have taken place with a view to the re-organization of the market system in the 
Northern Provinces, and new regulations have been submitted for the con- 
sideration of Government which it is hoped will prove satisfactory. 

Southern Provinces . — 77 tons of Ishan seed wore distributed as against 71 
tons last year. The price charged was Jd. per pound instead of Jd. per pemnd 
in the previous season . This may lead t-o a 1 ittle more economy of seed . Weather 
conditions appear more favourable for a heavier yield tlian last year. 


PERSONAL NOTES 


It is with much regret that wt 3 have to announce' the death of Mr. F. A. Tom- 
linson, which occurred at Harrogate on Sf^ptembor 20. Mr. Tomlinson had repre- 
eentod the Manchester Cotton Association on the Board of Trustees, the Admin- 
istrative Council, and the Executive Committee of the Corporation since its 
inception. 

OFFICERS ON LEAVE. 


When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport;, etc.) comes “ home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Ck)tton Growing Corpora- 
tion, who have to collect, collate, and all possible information relating to 
cotton. The Corporation w'ould consequently much apprcKuate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This wTuild give the CorjK^ration the 
opportunity of getting into touch with tffi^se officers themselves, and of giving 
the latter the opportunity of mt^eting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Grow ing Cor{K)ration, which are at the 
corner of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite tlie offices of the Crown Agents for the Colonies. 

At the date of writing the following officers are on leave, or will shortly be 
arriving in England, from cotton-growing countries ; 


Ceylon 

>1 

Cyprus 

>* 

Kji .. 

»> • * 
Gold Coast 

M 99 
»> 9 9 


Mr.C.N.E. J. deMel. 
Mr. J. C. Hutson. 

Mr. R. M. Nattrass. 
Mr. P. M. Siraeonides. 
Mr. H. R. Surridge. 
Mr. C. R. Turbet. 

Mr. R. J. T. Hooke. 
Mr. G. E. Spurrell. 
Mr. J. Wright. 
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Kenya Colony 

>» f* * • 

>» >> » • 

>9 tf 

»> >> 

Nigeria 

f, . • - - 

ff 

tf • * • • 

Tanganjnka Territory 
*♦ »♦ 

>> 

ft ff 

ft tf 

Uganda 

tf 

tf • • • • 

Zanzibar 

tf • • • • 

West Indies: Jamaica 


Mr, J. Anderson, 

Mr. T. J, Anderson. 

Mr. W. D. D. Jardine. 
Mr. T. B, Macluro. 

Mr. A. I). IjoP. Trench, 
Mr. J. B. Brown. 

Mr. L. D. G. Cromwell. 
Mr. E. T, Holmes. 

Mr. J. B. Mackie. 

Mr. C. J. Buckley, 

Ml’. J. C. Eyre. 

Mr, P, J. Greenway. 
Mr. C. Harvey. 

Mr. N. V. Bounce. 

Mr. T. B. Hayes. 

Mr. W. J. M. Irving. 

Mr. B. B. H. Murray. 
Mr. A. J. Findlay. 

Mr. I. G. C. Squire. 

Mr. F. E. V. Smith. 
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CHROMOSOMES; AND THE WORK OF 
PROFESSOR RUGGLES GATES 

Thirty years ago, even twenty or ten or less, very few people knew 
what a chromosome ” was. Probably most folk had never even 
heard the word used. Still less was known, even a very few years 
ago, about the “ genes ’’ of which a chromosome is made up. Today, 
on the other hand, while one can hardly perhaps say that these are 
household words, or that they are familiar to the man in the street, 
they are nevertheless w'ords that most educated folk have heard in 
use. Many even, especially if they have anything to do with agricul- 
ture or gardening, know'^ more or less accurately wdiat the w ords mean. 

It has long been known that plants, like animals, are composed 
of minute cells, and that in the middle of each cell is a denser body 
termed the nucleus, presumably the centre of the activities of the cell 
to w^hich it belongs. Little, how’^ever, was known of it beyond the 
fact that in the nucleus w^as a still denser body termed the nucleolus 
or little nucleus. In the nucleus, when cell-division (by wdiicb the 
plant or animal grows, or replaces damaged tissue) occurred, little 
dark-staining rod-like bodies, now termed chromosomes, sorted 
themselves out, arranged themselves in a more or less parallel w^ay, 
and split lengthwise. The halves then drew^ apart into two equal 
masses, one of which made the nucleus of each of the two new cells 
that were formed out of the single old one that divided. But this 
was about as far as knowledge then went. We remember the late 
Sir Arthur Shipley (Master of Christ’s College, and Chairman of the 
Governing Body of the Trinidad Agricultural College before Sir James 
Currie) saying in a lect.ure, “ The nucleus of a cell is like the Master 
of a college ; it is there, and apparently the cell cannot get on without 
it, but no one has ever yet been able to explain wLat use it is.’* 

This is all changed now. Gradually it has been found out that 
the number of chromosomes is constant for the same species — e.gf., 
Xll. 2 7 
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62 in American cotton. In ordin^ cell-division each chromo- 
some divides into two, lengthwise, and one half goes into each of the 
two new cells, so that each of them, like the cell from which they were 
formed, contains (in American cotton) 52 chromosomes. But when 
the sexual or germ cells are being formed by cell-division in special 
parts of the plant or animal, the process that goes on shows important 
differences from the ordinary cell-division. The chromosomes form 
up in pairs, and of each pair one is now known to have been derived 
from the male parent of the plant producing the germ cells and one 
from its female parent. Having lined up, these chromosomes, which 
are now going to produce two germ or sexual cells, do twi divide 
lengthwise, but one complete chromosome of each pair goes into one 
of the two cells produced from the one with which we started. The 
result is that each germ cell contains only half the normal number 
of chromosomes — e.g,^ the germ cells of an American cotton plant 
contain only 26 of the 52 that occur in the body cells, while the other 
26 are found in another germ cell. Only when the male germ cell 
meets the female, whether on this or upon another plant, and fusion 
takes place, do w'e again come back to body cells with 52 chromo- 
somes. The entire body of the new plant or animal is then produced 
by ordinary cell-division from the fertilized egg. 

So far as w^e know, and so far as the actual results of cross fertiliza- 
tion can tell us, the chromosomes that go into a germ cell are mixed 
at random, some coming from the male, some from the female parent 
of the plant that produces the germ cell. And in any one germ ceil 
there may be, perhaps, any possible combination from all A, all but 
one A, all but two, down to as many A as B, and then up again to all 
but two B, all but one B, and all B. The middle combinations, if 
the chromosomes go at random, would obviously be much the most 
likely to occur, and the combinations all A or all B might occur once 
in a blue moon. 

There is not space to go into further details of the many and 
interesting discoveries of the structure and behaviour of the chromo- 
somes that have been, and are being made; but it is clear that we 
have now begun to get a grip upon the scientific understanding of 
breeding, an art which previously was to a considerable extent a 
matter of chance, utilized and governed in practice by a careful 
selection of the forms that were the most promising, according as 
utility, beauty, or other characteristic was aimed at. 

Not only has the behaviour of the cliromosomes been studied in 
great detail, but their structure has also been the object of mueb 
attention. It w^as gradually found out, not only that all the bm^edi* 
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tary characters of individuals were, so to speak, bound up in and carried 
into the offspring by the chromosomes, but that individual characters, 
or sometimes little groups of characters, were determined each by 
a small and definite portion of the chromosome, which is technically 
termed a gene — the unit of inheritance so far as we yet know. Each 
chromosome is made up, apparently, of a longer or shorter row of 
genes, one after the other. 

Slowly, very slowly, by complicated series of cross-fertilizations 
and other manures, and by exchanges of chromosome segments, 
which occur from time to time, and by treatment with X-rays, which 
sometimes breaks the chromosomes, it is becoming possible to locate 
some, at any rate, of the actual characters of the plant in particular 
genes of the different chromosomes. In maize, a map of the genes 
as they are arranged in the ten pairs of chromosomes has already 
been prepared. Dr. Harland, in Trinidad, is gradually obtaining 
a map of the corresponding locations in cotton, so that in time it will 
become possible, doubtless, to say exactly, with reference to a cell- 
nucleus, where the main determinant for each character (there may be 
two or more determinants, in different places) lies in the chromosome; 
and this will make it easier to breed for any particular character 
that is wanted, especially when once we have also learnt how to 
detach a particular definite piece from a chromosome. 

This detachment of a piece of a chromosome may, and does, occur 
at present, but we can only produce such breakages by bombarding 
the chromosomes with X-rays, and then selecting among the result- 
ing forms. 

If a little bit breaks off, carrying as it does the impulse, if we may 
BO call it, to produce certain characters, and joins on to another 
chromosome that also carries the same impulse, then the impulse 
will be doubled, and the character may be much more pronounced, 
a fact which may be of very great importance indeed in the pro- 
duction of new and improved varieties. 

As was described by Hurst (Vol. VIIL, 1981, p. 103), the use of 
X-rays and of other means is coming in, by which (and it will doubt- 
less become more and more easily possible) it is feasible to alter 
certain genes, causing in them sudden changes which we term 
mutations. These, when inherited, may bring out in the offspring 
characters that are quite different from those of the parent, ^liether 
or not they will be characters that are of any value is at present 
purely a matter of chance, but it is possible that as we learn 
more about the process we may be able to exercise some control. 

When, to all these new equipments and weapons for improvement 
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of varieties, we add the old and well tried ones of cross-fertilmtioQ, 
selection, and so on, it is clear that the resources at our command for 
the improvement of the breed of plants and animals (including man 
himself) are every day becoming more and more extended and avail- 
able, as our knowledge of chromosomes, genes, and their behaviour 
and structure continues to improve. 

Just as science is now daily applied in manuring, in fermentation, 
in many other operations that were once done by rule of thumb, so 
a science of plant and animal breeding is rapidly growing, and being 
every day more and more closely applied to the actual work of 
improvement. But in this connection it is quite clear that we do not 
know about the chromosomes and the genes even a small portion of 
what we must know if we are to bend nature to our will, and to breed 
new forms which vill carry with them all the desired characters and 
not carry also the undesired. We have gone an appreciable distance, 
and have produced some valuable and striking results, but we have 
a very long and arduous road yet to travel, and, as in everything else, 
the law of diminishing returns will one day begin clearly to show its 
working — as, in fact, some speakers at the Conference held last July 
suggested was even now the case — and the rate of progress will slacken. 

The more we know about the chromosomes, about their con- 
struction, about the individual genes of which they are made up, 
about the distribution of these genes along the length of the chromo- 
somes, and about the ways in which we can alter this distribution 
— whether by rearrangement, as sometimes happens now, or by 
detachment — the more shall we know about the laws which underlie 
the transmission of characters from parent to offspring, and how most 
easily to get rid of undesirable characters and insert desirable. 

There are many, and all about equally necessary, ways in which 
the problems offered by chromosomes may be dealt with. One may, 
for example, have a good cotton in some particular country, but 
which is very subject to some disease or pest that is common there, 
and which attacks it so much that its profitable cultivation is im- 
possible. This was the case in South Africa a few years ago — ^the 
jassid made success a very doubtful proposition indeed. Mr. Parnell, 
by successful crossing with types that were immune to jassid attack, 
and by elimination of undesirable characters, produced the cotton 
known as U.4, which made the cultivation of cotton for profit in 
South Africa a possibility. This is work of the most valuable kind, 
but, as was pointed out by various speakers at the recent Cotton 
Congress, such work is more likely to lead to conspicttous suecess in 
places like South Africa, where cotton has as yet had little in* i»» 
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attention# than in places like India, where it is an old-established 
cultivation. 

Such work is very distinctly applied science. One may go a little 
further back towards pure science, where the work done is not such 
as is likely to lead to immediate and profitable commercial results, 
but which may, in the end, produce results of greater and more wide- 
spread value; and one may do such work as is being carried out under 
Dr. Harland in Trinidad, where an endeavour is being made to locate 
the genes in the chromosomes of the cotton plant, and to breed types 
that carry larger numbers of useful genes. These types are not bred 
— cannot be, except in the actual place — to suit the conditions of any 
particular region, and will usually require further breeding there, 
somewhat of the kind that we have described in connection with U.4. 

Or, lastly, one may take another and even wnder line, and may 
start by taking all the relatives of the cotton plant, not merely the 
different varieties of cotton itself. One may take all that belong 
not only to the genus Gossypium, but to the other genera, like 
Hibiscus (which includes the well-kno\sm Eastern shoeflower, the 
rozelle, the okra, etc.), which are closely related, belonging to the 
same subfamily of the Malvaceae; or oven those genera which are 
in other and more distantly related subfamilies of the same family, 
like Malva (mallow), Malope, Abutilon, Lavaiera (tree mallow), 
Althcea (marsh mallow, hollyhock), Anoda, Urena, etc. Many of 
these names are familiar in greenhouse and garden plants. The 
Malvaceae, as a whole, form a family of medium size, and include 
a great many familiar plants and very many of the w^eeds of cultiva- 
tion in different parts of the world. They are also, as a family, 
rather more than usually subject to the attacks of insect pests, so 
that when the local pests of some malvaceous plant or other find 
a person settling down to grow cotton in their neighbourhood, they 
are liable to think that a millennium has dawned, and to fall over 
one another in their desire to make prompt use of the opportunity. 

It is these related forms, other species of the cotton genus Gossy^ 
pium itself, but still more the species of the other genera of Malvace®, 
that Prof. Gates is now engaged in studying in detail. They probably 
contain characters of value that do not occur in cotton, and wdiich 
can only be brought in by some process that begins by their crossing 
in fertilization with cotton. People who have no experience will 
probably say^ — ^well, cross them with cotton and have done with it. 
But this is just exactly what does not happen. 

When one crosses two species, and still more two genera, even 
though nearly related, one crosses plants or animals whose cells in 
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many cases contain different numbers of chromosomes, and so the 
normal fusion, let us say, of American cotton with 52 chromosomes — 

52 ^26 X 26"« 52 

body cell germ cell x germ cell body cell 

52 

body cell of new generation 

— does not take place. If one crosses a 52-chromo8om0d species with 
a 26-chromosomed (Indian cotton, for example), one brings into the 
meeting of the two parents a somewdiat awkward complication. On 
the one side the germ cell contains 26 chromosomes, and on the other 
side only 13. One might imagine that one would simply get a new 
form with 39 chromosomes, because, after all, each group, the 26 
in one case and the 13 in the other, is carrying the whole of the 
necessary determiners of characters. But though this is right enough 
for the body cells, wdiere so long as all the determiners are there, a 
little irregularity does not matter, the case is very different when 
the formation of the germ cells begins. The chromosomes, which, 
to make new body cells, have simply to divide longitudinally, have 
now to separate out into pairs, each member of the pair carrying the 
same (or corresponding) characters as the other member. But with a 
certain lot of characters occupying 26 chromosomes in the one parent 
of the hybrid and only 13 in the other, it is clear that the separation 
cannot be properly managed ; and so, when such a hybrid is attempted, 
few or none of the seeds are fertile. The hybrid is sterile, showing 
the special character that has always been associated with hybrids. 

But in such sterile species -hybrids a number of cases are now 
known in w^hich the hybrid has, as a rare event, doubled the number 
of its chromosomes by their splitting lengthwise. Such a form will 
be fertile because all its chromosomes will find mates. It will com- 
bine the characters of the parent species, and may show the vigour 
that is so often characteristic of hybrids. Its chromosomes will 
in number be the sum of those in the two parent species. 

If we could double chromosomes at will, we should have in our 
hands one of the greatest weapons for breeding improved forms 
that can be thought of at present. But as yet we are far from that 
happy time, and must still depend largely upon luck. But it is 
work of this nature which Prof. Buggies Gates is taking in hand* 
He has at his disposal, for research work, a portion of the old Botanie 
Garden which occupied the centre of Eegent’s Park. It includes 
a space of open-air flower beds, and a few glasshouses, wth a labora* 
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tory btiilding in which five or six workers can be accommodated. 
Cotton, of course, is only one of several groups of plants in which 
cytological work (work upon the microscopic construction of the cell, 
and behaviour of its parts, especially the chromosomes) is going on. 
One man, for example, is at present working at the oil-producing 
Brassicas (the genus includes the cabbage, cauliflower, Brussels sprouts, 
turnip, rape, kohl-rabi, etc.), and another at the Cardamomums 
(including principally the spice so much used in the East, cardamoms). 

On entering the grounds from the Inner Circle of the park, one 
comes first upon large beds of forms of Q^notheras, the evening 
primroses, plants which have given so much information to students 
of genetics and origin of species, like Prof. Hugo de Vries, Prof. 
William Bateson, Prof. Theodore Stomps, Prof. Buggies Gates, and 
others. Looking at the large range of variation that is sho\ATi — as 
may be seen in these beds — sometimes even by the offspring of a 
single plant, one may perhaps feel a passing regret that cotton is 
not equally variable. 

Prof. Gates has now got together, some out-of-doors, but more 
under glass, a collection of some 10-15 genera, represented by some 
60 to 70 species, all belonging to the family Malvaceae, to wliich 
cotton belongs. With these he intends to try all possible crosses, 
for doubtless many will altogether refuse to hybridize. Most of 
the crosses that do succeed will no doubt be sterile, or all but sterile, 
but some fertile ones may be hoped for, e.specially if chromosome 
doubling can be induced; and, of course, every effort will be made 
towards this end. 

Prof. Gates has also succeeded in getting some of tlie other species 
of Gossypiumf which do not actually yield cotton themselves, but 
which carry valuable characters which, if they can be introduced 
into the actual cotton plant, might be of very great value to it. Such 
characters are drought resistance, about which a good deal was said 
on the first day of the recent Conference. The actual species which 
he has growing in the hothouses at present include Gossypiuvi 
Armourianum, G, Davidsonii, (?. Harknessii (all Lower California), 
G. Kloischyanum (Galapagos), Even if none of tlie crosses succeed 
or produce valuable offspring, a vast amount of information, which 
will be of great value for future work, will have been obtained. 

It will hardly be needful to remark that single crossing of all these 
forms will not take us very far towards the goal; there will have to 
be much back-crossing with the parents, and much crossing with 
other forms, to say nothing of selection and other processes that 
will have to be called into play. 
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For direct and immediate improvement of cotton iteelf, the results 
will be of the nature of chance, in which the odds will be against one. 
It is very unlikely that there will be many fertile hybrids, and even 
if one of the non-fertile ones were a treasure, to work with hybrids 
that had to be created anew for each crop would be too costly and 
troublesome for any practical purpose. One must hope for duplica- 
tion of chromosomes to occur. 

Curiously enough, one of the most promising ways at present 
of getting such duplication is through the method of graft-hybridiza- 
tion, about which Prof. Weiss has written such interesting papers and 
Prof. Neilson Jones has recently produced a useful book. One some- 
times gets by grafting, which should not be ultra-difficult in raalva- 
ceous plants, a hybrid form like the well-known Cytisus Adami. Here 
the common laburnum was used as the stock, and upon it was grafted 
Cytisus purpureus, with the result that a hybrid form grew out, with 
some of the characters of the laburnum, some of those of the cytisus. 
Now if the stem that thus grows out is cut hack, it often regenerates 
from the cut surface, and there is a chance that the new shoot may 
have a doubled number of chromosomes. There are other ivays 
of inducing this doubling, including the use of X-rays, and in one 
way or another we may hope that Prof. Gates may arrive at valuable 
results, which, even if they cannot bo directly applied in the field, 
may be of great value, for example, to the workers at such a place 
as the Trinidad Station, or to the direct workers in the field — ^in 
other words, to the first two of the three classes of genetic workers 
that we have indicated. 


[And cf. Abstr. 291 and 297 below and pp. 165, 167.] 
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AMERICAN COTTON LEGISLATION 

BY 

JOHN A. TODD, M.A., B.L. 

In the issue of January, 1934, under the title of “ Finance, America, 
and Cotton Prices/* the writer outlined the history of the various 
efforts, financial and agricultural, made by the American Govern- 
ment to raise cotton prices since the season of 1931-32. That article 
brought the history of events down to the end of November, 1933, 
and by that time the Government’s policy had shown itself as follow- 
ing two main lines — (1) the raising of the general level of prices by 
the devaluation of the dollar; and (2) the raising of cotton prices by 
restricting production and by making advances to the growers to 
enable them to hold their crops. The stages reached in the carrying 
out of these two policies by November, 1933, were (1) that the Govern- 
ment’s fixed gold price had been raised from the par value of $20.67 
per oz. to $33.56, and (2) that after securing in 1933 a “special abandon- 
ment ” of 10,896,000 acres out of the total of 40,852,000 planted, 
they had in September, 1933, agreed to advance 10 cents per lb. 
against the 1933 crop, and also to make the same payment against 
the Pool cotton wliich the growers had taken over at 6 cents in June 
of the same year as part of the inducement offered to them for the 
redaction of that year’s acreage. 

During the winter of 1988-34 both these lines of policy were 
extended. In January, 1984, the devaluation of the dollar was carried 
still further to 59.06 per cent., which made the gold price $35.00, 
and at that figure it has remained ever since. At the same time it was 
announced that the authorities would either buy or sell gold at that 
price, so that in effect the United States were now back on the gold 
standard. 

In December, 1938, the Administration announced the terms for 
the reduction of acreage in 1934 and conditionally also in 1935. 
The main point was that in consideration of certain payments the 
acreage in 1984 was to be restricted by 40 per cent, of the “ basic 
acreage,” which was the average of 1928-1982, and turned out to 
be 41,486,000 acres. The Act also provided for a maximum re- 
striction of 25 per cent, in 1935, if the Government announced its 
decision to that effect by December 1, 1934, The details of the 
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payments to be made in compensation for this reduction of acreage 
are very complicated, but, briefly summarised, they consisted of a 
leasing payment and a parity payment, both of which were based on 
the average yield per acre of the land concerned. 

But the experience of 1938, when in spite of special abandonment 
the crop was practically the same as in the previous year, had called 
attention to the necessity of restricting not only the acreage but the 
crop, and in January, 1934, Senator Bankhead introduced a Bill 
which was to limit the quantity ginned according to a quota fixed 
for each county and state on the basis of its previous production. 
In the form in whicli it finally passed in April the limit was 10 million 
bales of 500 lbs. net, equivalent to about 10,500,000 bales of the 
ordinary unit of 478 lbs. net, and any planter producing more than 
his quota could only market it on payment of a tax of 50 per cent, 
of the current price. 

The next step again lay with the inflationists who, from about 
March, 1934, had been agitating for various measures to raise the 
price of silver, and early in June an Act was passed which authorized 
the President to buy up the whole silver stock in America at 50 
cents an ounce, and also to buy abroad up to a total which would 
provide 25 per cent, backing against the U.S. paper currency. In 
view of the extremely complicated position with regard to the metallic 
backing required for the various kinds of silver certificates, gold 
certificates, Federal Eeserve notes and National Bank notes, it has 
never been quite clear how much this would amount to. All that 
can be stated with certainty is that the purchases so far made, al- 
though very large, are still far short of the total required. So far, how- 
ever, it is not possible to trace any direct inflationary effect as the result 
of the purchases either of gold or silver under the above legislation. 

The next development, however, was not legislation but an 
intervention of Providence. When the Government’s estimate of 
acreage appeared on July 9 it turned out that the restriction 
scheme had been only partly successful. Forty per cent, restric- 
tion all round would have brought the acreage planted down to 
about 25 millions, but the planters who did not come under the 
Leasing Plan had added about 3 million acres to the total, so that 
the actual figure was 28,024,000. With a ten years’ average yield 
this should have given a crop of 10,135,000 bales of 478 lbs., so that 
it was doubtful whether the Bankhead quota would come into play. 
As early as May, however, there had been reports of severe dtougfai 
in the Com Belt which looked like extending into the western part 
of the Cotton Belt, and as the summer progressed these reports ba* 
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came steadily worse until, when the first Bureau Eeport of the season 
came out on August 8, the crop forecast was only 9,195,000 bales. 
The final figures, however, proved to be not quite so bad, for the 
drought broke in August and not quite too late, so that the crop 
figures rose with every successive Bureau and in December reached 
9,731,000 bales. Most of the Central and Eastern states exceeded 
their quota under the Bankhead Act, but the Western states, especially 
Texas and Oklahoma, suffered a dreadful reduction (the average 
yield in Oklahoma was only 57 lbs. per acre). To ease things a 
little, therefore, the Government in September introduced a special 
arrangement under whicli those who were short of their quota could buy 
“ tags ” from those whose crop had failed, at the rate of 4 cents a lb. 

In the meantime, of course, prices advanced sharply as the result 
of the crop failure, and in August were well above 13 cents. At that 
stage the Government aimounced their intention to lend again on 
the 1934 crop, the basis price (which is for Low Middling at Southern 
points) being 12 cents. This is supposed to be equivalent to about 
12,50 cents for Middling at New York. 

Optimism with regard to prices, however, soon received a sharp 
check. The small consumption figures in America, as the result of 
the three months’ restriction of spindle activity and the textile 
strike in September, were accompanied by a sharp reduction of 
exports due to a heavy swing-over of consumption abroad from 
American to Outside Growths, and American cotton interests became 
greatly alarmed at tlie prospective effect on the position of American. 
The result was an agitation for the substantial modification in 1935 
of the various restrictions of production and price-raising measures 
of the Government. The response to this, however, was a sharp 
reduction of prices for distant months, and wdien, towards the end 
of October, October 1935 futures came on the Board in the 
principal markets, the quotation of the new crop months showed 
a discount of about 30 American points on July. This put the 
American administration in a very awkward dilemma. If the 
restrictions were maintained in 1985, America stood to lose the 
world ^8 market for its cotton crop; if they were dropped, the effect 
would be a fall in prices, and the Government now held about 5 
million bales ! The final outcome w^as that on November 29 the 
Government announced that the maximum restriction of 25 per cent, 
on the acreage would be enforced for 1985. On the basic acreage, 
and estimating the free acreage at the same figure as last year, this 
indicated an acreage of about 33 millions, and on the basis of the 
ten years* average yield a probable crop of 12 or 13 million bales. 
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Under the Bankhead Act, if the quota was to be continued into 
1986, it was necessary to secure a two-thirds majority on a refer- 
endum of the planters. This was taken in December and resulted 
in a large majority in favour of continuance, though on a very small 
vote, and this result was largely due to an appeal by the President, 
in which incidentally he favoured an exemption of small growers 
whose crop was less than two bales. There remained, however, 
the question of the actual figure to be placed on the Bankhead quota 
for 1985. Under the Act it was not necessary for the Administration 
to fix this figure until April 1, but it was expected that, in lino 
with their previous policy of making the quota not less than the 
probable crop, the figure would be about 12 million bales. On 
January 17, however, the Administration announced that the 
quota would be only 10,500,000 bales of 500 lbs. not, but at the same 
time it was stated that there were certificates outstanding from 
1934 for about 700,000 bales and that these could be used for the 
1985 crop, llie total of 11,200,000 bales of 500 lbs. net would be 
equivalent to about 11.700,000 of 478 lbs. 

Even this, however, was substantially less than the probable 
crop on the 25 per cent, acreage reduction, and the publication of the 
Bankhead quota was therefore accompanied by a new announcement 
that planters could restrict their acreage in 1985 by 35 per cent., and 
that the Government would pay for this larger reduction. It may 
be noted here that the terms of compensation offered to the planters 
for the 1985 reduction of acreage were on the same lines as in 1984, 
but with certain slight modifications in favour of tlie planters. Apply- 
ing the hew figure of 85 per cent, to the basic acreage and assuming 
that as many planters would give effect to it as in 1988, the indicated 
result was a probable acreage of about 30 millions, including free 
acreage as before, and on the basis of the ten years’ average yield a 
probable crop of about 10,850,000 bales. Thus once more the 
Administration had adjusted the Bankhead quota so as to leave a 
substantial margin over the probable crop. But if the 85 per cent, 
reduction is not generally adopted, or if, as in 1931 and 1988, the 
average yield should prove to be high, the crop might, after all, reach 
12 or even 18 million bales, and then the Bankhead quota would 
become the limiting factor. 

It will be seen from all this that the American Administration 
have been kept very busy trimming their sails to every changing 
wind of opinion, but the net result is that they are now committed 
once more to a very severe restriction, both of acreage and crop for 
1986. Tliat, however, did nothing to allay the anxiety about the 
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dwindling of exports, on which by this time the Senate Agricultural 
Committee had begun its hearings, and one of the proposals sub- 
mitted to them was a revival of the plan for allotment payments to 
the growers for cotton consumed in America so as to enable the 
balance to be exported at world prices. At the same time the 
Government began to take other steps to ease their position, one of 
which was an attempt to get rid of their stocks by disposing of part 
of the balance of the Pool cotton left over from crops prior to 1934, 
During December and January about 800,000 bales were sold to 
spot houses in this way, l)ut that movement seems to have come to 
an end for the time. 

The next suggestion was a proposal that the Government should 
take steps to secure international agreement to restrict cotton pro- 
duction in order to dispose of the surplus. This was apparently 
inspired chiefly by the huge Brazil crop, but the trade agreement 
which has since been under negotiation with Brazil makes no mention 
of this so far as is yet known. But all this did not satisfy the poli- 
ticians, wdio immediately on the reassembly of Congress produced a 
deluge of further proposals. Senator Bankhead, for example, pressed 
for a declaration that the Government loan policy would be continued 
into the 1935 crop, and at the same time proposed that the time 
limits applicable to the various Government holdings should be 
abrogated, so that the Government’s interest in the Carryover would 
be continued indefinitely. On the other hand it was proposed that the 
surplus cotton still in the Pool should bo handed back to the farmers 
against their Bankhead quotas of 1935. Then it appeared that the 
President’s promise of exemption from the quota to producers of less 
than two bales required legislation. Finally, the demand for legis- 
lative reform of the cotton futures markets was revived. 

This final reversion of the Government policy to severe restriction 
for 1985 ought to have raised prices again, but unfortunately this 
was counteracted by a new cloud on the financial horizon. Early in 
January attention began to be drawn to certain test cases in the 
Supreme Court of the United States on the constitutionality of the 
Gold Clause, under which obligations of all kinds to pay in gold had 
been abrogated by Congress in June, 1933. It w^as soon announced 
that if the Court’s decision should bo adverse to the Clause, the 
Government would immediately introduce corrective legislation 
which would be made retroactive; but there was considerable anxiety 
as to the speculative disturbances which might be expected during 
the interval between the issue of an adverse decision and the putting 
of this legislation into effect, especially as it might mean an amend- 
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ment of the Constitution. The repercussions of this anxiety were 
seen in the extraordinary fluctuations of the exchanges between New 
York and London and Paris, which at one time in January carried 
the rate down to $4-82.* 

It remains to consider the effect on consumption of all these 
efforts to restrict the supply and to raise the price of American 
cotton. As will be seen from the following table, based on Garside’s 
monthly figures, the swing over in the World’s Consumption from 
American to Outside Growths has been very serious. In 1982-83 
the figures were 14,405,000 bales American against 10,807,000 Outside 
Growths. During 1983-84, however, the proportions rapidly changed 
and in June, 1934, the consumption of Outside Growths was more 
than that of American. That has been true for almost every month 
since, and for the first half of the current season Garside’s figures are 
American 5,888,000 bales and Outside Growths 0,501,000 bales, or an 
apparent excess of 618,000 bales of Outside Growths. Only once before 
in history have the statistics of consumption shown such an excess. 
That was in 1930 and 1981, when the Federation figures for three 
half years in succession showed a similar position, and in the wwst 
of these three half years, that ending in January, 1931, the figures 
were 5,273,000 and 5,886,000, or an excess of 613,000 bales of Outside 
Growths. If Garside’s figures are confirmed by the Federation, it 
will therefore be a new record. 

WORLD'S COTTON CONSUMPTION—AMERICAN r. OUTSIDE GROWTHS 
(Running Bales OOO's) 


1932-33. I 1933-34. 1934-35. 



American. 

O 

American. 

0.0. 

American. 

0.0. 

August 

1,067 

749 

1,262 

917 

980 

956 

September . . 

1,168 

787 

1,195 

848 

846 

1,028 

October 

1,205 

868 

1,203 

925 

1,079 

1,119 

November . . 

1,200 

855 1 1,197 

953 

1,007 

1,126 

December . . 

1,145 

914 

1,025 

972 

916 

1,115 

January 

1,192 

891 

1,218 

987 

1,066 

1,157 

1«^ Half 

6,977 

5,064 

7,100 

5,602 

6,883 

6,601 

February 

' 1,110 

889 

1,116 

954 j 



March 

i 1,201 

919 

1,208 

997 I 


1 

April . . . . 

1,135 

856 

1,161 

1,000 1 


i' 

May . . . . j 

1,340 

895 

1,171 

1,010 j 

1 

1 

June . . . . j 

1,375 

851 

980 

1,027 



July . . . . j 

1,267 1 

833 

944 

991 

j 


Snd half 1 

7,428 

5,243 

6,580 

6,979 j 


Season's Total j 

14,405 

10,307 

: 13,680 

11,581 1 ! 


* See page 110 for the result of these cases. 
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It ifl hardly necessary to pile up other evidences of the same 
tendency, but it may be noted in passing that up to the end of January, 
1985, America’s exports for this season were only 2,991,000 bales 
against 6,020,000 at the same stage last season. In Liverpool the 
stocks of cotton of all kinds at January 25, 1935, consisted of 
268,743 bales of American and 584,044 bales of all other growths, 
against 485,040 and 429,779 bales respectively at the same date last 
season. Perhaps the most significant fact of all is that the Liverpool 
Cotton Association is seriously considering the introduction of a new 
American Futures contract which will include certain Outside Growths. 

All this is the result of the fact that the prices of Outside Growths 
have not on the whole followed the rise in American.* It is generally 
assumed that the cause of the trouble is that the price of American 
cotton has been artificially raised by crop restrictions, by the holding 
movement resulting from the Government’s loan policy and by 
monetary inflation, but it is necessary to distinguish between these 
various causes. Monetary inflation extends to nearly all the important 
cotton-growing countries, for none of them remains on the gold 
standard, except America, winch has now" stabilized (temporarily) 
after a period of inflation. The real question, therefore, lies between 
the other tw "0 causes mentioned. Has the rise of prices been due to 
the holding policy of the American cotton-growlers, backed by the 
Government loan system, or is it no more than the natural result of 
the huge cut in the 1934 crop ? The distinction is important because 
the holding policy may be described as an artificial state of affairs 
while the restriction of the crop is a physical fact. One answer to 
this question wdll be found in the figures of the world’s supply and 
distribution of American cotton, which are given on p. 110. 

It will be seen that the season’s supply — i.e., crop plus carryover — 
has been declining since the record crop and carryover figures of 
1931-82 and 1932-83, but the reduction of the season’s supply 
in 1984-35 is fully 4 million bales. Now the history shown in this 
table establishes on the w"hole a very close correlation between the 
season’s supply and the season’s average price, and if that correla- 
tion holds true for this season, the average price in New^ York should 
be at least sixteen cents rather than thirteen, wdiich has been about the 
average for the first half of the season. That argument, of course, 
must not be pressed too far, because such a correlation is only proof 
of a tendency w"hich may be upset at any time by special conditions, and 
the conditions just now are definitely abnormal because of the swing 

For the actual extent of the change in relative prices reference may be made 
to the tables in our usual statistical article on page 133 of this issue. 
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AMEKICAN SUPPLY, CONSUMPTION AND PRICES. 


Season. 

Carry-over 
at Beginning 
of Season. 

Crop. 

Season's 

Supply. 

1 

Consumption 

[Federation). 

Season's 
Spot . 

Liverpool. 

Average 

Prices. 

New York. 


Running 

bales 000’ 

!« (ex-linte 

rs throughout). 

Pence. 

Cents. 

1920-21 

5,656 

13,271 

18,927 

10,033 

11-89 

17-89 

1921-22 

9,141 

7,978 

17,119 

12,728 

11-37 

18-92 

1922-23 

6,028 

9,729 

14,757 

12,594 

14-92 

2630 

1923-24 

3,235 

10,171 

13,406 

11,080 

17-66 

31-11 

1924-25 

2,665 

13,639 

16,304 

13,270 

13-76 

24-74 

1925-26 

3,324 

16,123 

19,447 

13,736 

10 77 1 

20-53 

1926-27 

5,358 

17,755 

23,113 

15,777 

8-15 1 

15-15 

1927-28 

7,484 

12,783 

20,267 

15,407 

1 11-17 1 

20-42 

1928-29 

4,952 

14,297 

19,249 

15,066 

10-52 

19-73 

1929-30 

4,332 

14,548 

18,880 

13,015 

9-09 

16-60 

1930-31 

6,249 

13,756 

20,005 

10,901 

5-71 

10-38 

1931-32 I 

8,816 

16,629 

25,445 

12,316 

4-82 

6-34 

1932-33 1 

12,798 

12,710 

25,508 

14,171 

5-48 ! 

7-37 

1933-34 1 

11,550 

12,664 

24,214 

13,534 

6-02 i 

11-09 

1934-35 j 

10,509 

9,500 

20,009 

1f750 

j 



1935-36 1 

8,250 

11,750 

20,000 

j 

— 

— 


over of consumption from American to Outside Growths. This, 
therefore, simply brings us back to the same question again, How 
far will the substitution of Outside Growths for American go through- 
out the remainder of this season and in future seasons ? All that 
can be said in the meantime is that for the current season there is no 
sign of any material change in the tendency, though it must be 
remembered that since the early months of this season there have 
been substantial reductions in the crop prospects for Outside Growths, 
especially India, Egypt and probably also Eussia, so that it is now 
rather doubtful whether the total production of Outside Growths 
in 1934-85 will do more than equal the figure of 1983-84. 

For 1935-86 it is, of course, impossible to make any guess at the 
production of Outside Growths, but an estimate may be made of 
both crop and carryover in the case of American. Judging by the 
first half of the season, the world's consumption of American in 1984-35 
is likely to be slightly under 12 million bales, wdiich should make the 
carryover at the end of this season fully 8 million bales. The 1986 
crop to be marketed may be anything from 1 Of to Ilf million bales, 
which means that the season’s supply for 1935-36 will probably be 19 
to 20 million bales. The point is that, as far as can be seen at 
present, the season’s supply next winter is likely to be no more than 
during this season, and may easily be a million bales less; and the 
Government will probably be holding at least 5 million bales of the 
carryover at a minimum cost of 12 cents. 

Eeceived February, 1935. 
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SOIL FERTILITY IN THE SUDAN GEZIRA 


BY 

N. W. BARRITT, M.A., 

Drpartmcnt of Microbiology, Rothamsted Experimental Station. 

(1) DaAiNAGE. — It is not possible that anyone familiar with cotton 
growing in the Sudan could be led to believe that millions of pounds 
had been wasted and the land irretrievably ruined by the absence of 
a drainage system in the Gezira. But there are doubtless many 
readers of Dr. Balls’s article in the last issue of this Eeview who must 
wonder how it can come about that his advice should pass unheeded 
for two decades by successive agricultural advisers to the Sudan 
Government. 

The present writer has never visited the Sudan and his experience 
of Gezira soil is confined to handling a lump of it in the laboratory 
at Eothamsted, but the statements in Dr. Balls’s article cannot be 
allowed to pass unchallenged. 

In this article Dr. Balls quotes from a recent statement that 
“ the principal factor which has depressed the yield of cotton, even 
in years when damage from disease was not serious, appeared to be 
connected with lack of aeration of the soil and the effect of that condi- 
tion on the plant’s root development,” and he concludes that this 
is occasioned by lack of drainage. Surface drainage for the disposal 
of storm water is applicable anywhere in the interests of sanitation, 
but this has no bearing on soil fertility. The normal meaning of 
drainage applied to soil is the improvement of aeration by the removal 
of surplus water (and no one has ever complained of excess water in 
Sudan soil), and in the one experiment in which waterlogging was 
achieved a marked increase in yield resulted. 

Both Dr. Joseph’^ and Dr. Greene® have shown that the problem 
in the Sudan is to get water into the soil. Owing to its high clay 
content, in some places it required thirty days’ flooding for the water 
to penetrate to a depth of 2 feet. 

In support of the theory of lack of soil aeration Mr. Bailey said 
at the Conference held last year® that heavy rainfall in May and Juno 
prevented the drying out of the land and the development of deep 
cracks. Dr. Balls, however, has ignored this entirely. No system 
of drainage will prevent this surface puddling effect of rainfall on 
a heavy clay soil. Dr. Balls refers to a w^eathered skin of clay, but 
xn. 2 8 
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does not mention the 60 feet of clay above the water table. As a 
preliminary measure he suggests the use of Dempster type drains 
at 70 to 80 cms. deep to provide “ a stream line of water and oxygen 
which would improve the permeability of the contiguous soil.’* At 
a later date further drains would be inserted at a depth of 150 cms. 
Some further explanation appears to be needed, however, as to how 
water and oxygen can improve the permeability of clay. Many soil 
physicists and agriculturists would be glad to know how this magic 
works in Egypt. The low yields per feddan obtained in Egypt in 
recent years do not give evidence of any compound interest system 
at work in that country. It may be of interest to state that high 
salt content is associated with increased permeability in Gezira 
soil^ and also in any other heavy clay soil. 

The heaviest rainfall in the Gezira never penetrates below 25 cms., 
and two days after irrigating Dr. Green found that the moisture 
content at 60 cms. was increased from 22 per cent, to only 23 per 
cent. Since the moisture-holding capacity of the soil is 40 per cent., 
how is Dr. Balls going to persuade the drains to run ? Supposing 
it were possible by a very lavish use of irrigation water to saturate 
the top 60 cms., any water that entered the drains would just as 
easily leak out into the drier soil below. This prediction is amply 
confirmed by the attempts at mole draining carried out last year 
and reported by Mackinnon in the annual report."' If it were possible 
to raise the water table in the Sudan similar to that in Egj^'pt, the 
drainage of the Gezira soil would then be possible. 

(2) The Eeal Pboblem in the Gezira. — The fluctuations in 
the yield of cotton in the Sudan have now become traditional, 
and the disturbing feature is the general downward trend since 1920. 
These fluctuations in yield have been the subject of very intensive 
study during the past fifteen years by the Sudan Agricultural Eesearch 
Service. In 1925 Dr. Crowther showed that the yield was negatively 
correlated with the amount of rain falling during May and June. 
This correlation has been confirmed in subsequent years, and it is 
now considered that the amount of the early rainfall is a very reliable 
basis for predicting the subsequent crop. It is too early to say if 
the downward trend of these fluctuations is due to some progressive 
change in the climate of the Sudan, or to the progressive development 
of the various diseases to which the crop is liable. 

The introduction of irrigation has increased the humidity of the 
Gezira during the cotton growing season, but it is not known how this 
could affect the climate during the early and more critical time of 
the year. 
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Dr. Joseph' pointed out the effect of irrigation on the salt content 
of the soil, each season’s irrigation adding 12 cwts. of salt per acre, 
equivalent to an increase of 0*01 per cent, salt per annum through 
a. depth of 6 feet. This rate of increase will not account for the rapid 
decrease in yield even on cotton grown every year on the same land, 
since adjacent land on a rotation system, but with similar salt content, 
shows much higher yields. Nitrogen starvation and disease appear 
to account for most of this deterioration in the case of continuous 
cotton. 

The ready response of the crop to nitrogen every year at first led 
to the theory that the harmful effect of early rain was due to early 
nitrification followed by loss of nitrogen before the crop was sown in 
August. 

Nitrate analyses carried out over the period of the summer rains 
and subsequent growth period have not confirmed this theory. No 
significant difference in nitrate was found after the sowing dates 
whether preceded by early or late rain. Greene® also found that 
the changes in nitrate content of the soil do not extend below 12 inches, 
so that subsoil nitrate does not appear to be a factor affecting the 
yield of the crop. It is now thought that the effect of early rain is 
due to some more profound change in the condition of the soil. Early 
rains are said to prevent the development of deep cracks or cause 
them to close up earlier and thus diminish the aeration of the subsoil. 
This later results in anaerobic conditions during the growth of the 
cotton crop and its subsequent deterioration. 

In support of this theory it was found that subsoiling without 
disturbance of the surface soil resulted in increased yield. 

This explanation, however, is open to two serious criticisms : 

(1) The oxygen absorbed by deep cracks in tlie soil would be 
displaced by the first heavy rain whenever it occurred, and the 
amount remaining would depend upon its solubility in water, which 
would be the same in all seasons. 

(2) The apparent absence of nitrate reduction is not consistent 
with anaerobic conditions. 

The beneficial effect of deep cracking of the soil and also that of 
subsoiling is more probably due to the deeper penetration of water 
and consequent improved root action of the plants. If this is so, 
the depth of the cracks will be more important than their duration. 
Unfortunately, there appear to be no records of the depth to which 
the cracks develop in different seasons. 

The nitrate tests would probably be found more useful if carried 
out by the Devarda method instead of by the di-sulphonic acid 
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method, and separate nitrite determinations should be made. The 
formation of nitrite is one of the first indications of anaerobic 
conditions in soil. These data are now being obtained by the 
chemical department in the Gezdra and should provide very useful 
information. 

Some interesting results bearing on the main problem are given 
by the rotation experiments on cotton in the Gezira. The rotations 
under trial are as follows : 

(1) Cotton, fallow, fallow. 

(2) Cotton, dura, fallow. 

(3) Cotton, dura, dura. 

(4) Cotton, lubia, fallow. 

(5) Cotton, dura, lubia. 

The results obtained over a number of years show no difference between 
f allow" or lubia preceding cotton, but whenever dura precedes cotton 
a significant decrease in yield occurs. Dura produces a more resistant 
crop residue than lubia, and it is in the time and rate of decomposition 
of this residue that the solution of the problem is to be found. 

F. Crowther,'^ who appears to be the first to introduce micro- 
biological methods in the study of cotton soils, has shown that there 
is normally a high peak of carbon dioxide evolution during September. 
The curve shown opposite was obtained from the soil of the cotton 
observation plot 57 and represents the changes in respiration rate of 
Gezira soil under cotton following a previous year’s fallow. How 
much of the rise during September is due to the effect of plant residues 
in the soil and how much is due to the stimulus of the cotton roots, 
it is not possible to say without further data. It is well known that 
the bacterial population of the soil below a growing crop increases 
rapidly with the developing root system and is largely responsible 
for the increased rate of respiration of the soil. It does appear ex- 
tremely probable that in heavy clay soils such as those of the Gezira, 
under irrigation, the limits of aerobic respiration may be easily 
reached, so that anaerobic conditions result. The presence of 
decomposing crop residues in competition with a rapidly increasing 
root respiration may quite suddenly result in root asphyxiation. It 
frequently happens that the crop makes a good start in August and 
September only to develop unhealthy systems very rapidly in October. 
The supposed anaerobic conditions in the subsoil do not accouiAt 
for the sudden collapse of the plants so satisfactorily as the above 
explanation. The changes in moisture, aeration and nitrate content 
occur chiefly in the first foot of soil. The development of a deep 



SOIL FEETILITY IN THE SUDAN GERIZA 116 



Soil Respirmion of Cotton Observation aor. (f.cronmther). 
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root system is a gradual process and not likely to affect the sudden 
changes in the metabolism of the plants such as occur under Gezira 
conditions. 

Crowther showed that the effects of dura in the rotation can be 
explained by the decomposition of the crop residue in the soil during 
the growth of the cotton. This decomposition may cause a temporary 
shortage of nitrogen and raise the rate of soil respiration to a dangerous 
level, resulting in anaerobic conditions. By means of early watering 
in May and June combined with the application of nitrogen, this 
decomposition can be hastened and completed before the cotton crop 
is sown in August, and its harmful effects entirely avoided. It should 
be noted that this remedy is in contradiction of the theory accounting 
for the harmful effect of early rain. 

Crowther then made the interesting suggestion that the growth of 
w^eeds (non-legumes) induced by early rains will ha\'e a similar effect, 
only more so, to a dura crop in depressing the subsequent cotton 
crop. 

This effect is now being investigated in the Gezira and the results 
will be awaited with great interest. 

Incidentally this theory has the additional merit of explaining the 
surprising result announced by Bailey at the Empire Cotton Con- 
ference last July — viz., that surface cultivation of the soil in preparation 
for the cotton crop results in a less yield than leaving it untouched. 
Evidently the best way to deal with crop and weed residues in the 
Sudan is to leave them on the surface where they can respire without 
damaging the roots of the cotton. 

Thus the problem in the Gezira appears to be not so much 
dependent upon soil aeration before the rains as upon the overtaxing 
of the soil respiration during the growth of the crop. Further work 
requires to be done on the microbiology of heavy clay soils under 
irrigation conditions, to test the accuracy of these conclusions. 
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DRAINAGE IN THE SUDAN GEZIRA 

BY 

G. H. DEMPSTER 

The following note has been received from Mr. G. H. Demi^ster, 
Alexandria. The writer states that it was written before Dr. Balls’ 
paper appeared in the January issue of the Keview, and may, 
therefore, be of some interest. {Cf. p. 3G, January issue.) — Ed. 

“ From information kindly supplied througli the Gezira 
Agricultural Kesearch Service and the Gezira Chemical Labora- 
tory, it would appear that in general the soil of the Gezira 
presents some undesirable features in respect to soil fertility. 
Average soil is apparently readily permeable only to a depth 
of perljaps a foot from the surface, below which it becomes 
rapidly less pcunieable until a practically impermeable stratum 
is reached at between 2 and 3 feet below ground level. This 
compact soil is generally salty, but, because of its impermeability, 
the salt appears to be more or less fixed and does not to any 
marked extent tend to rise to the surface. Drainage is con- 
sidered })racticably impossible under such conditions. Yet 
experience has proved, and is proving the world over, that arid 
lands under irrigation must hav(> drainage, sooner or later, if 
soil sterility is to be avoided. 

“ The present physical and cluunical structure of the soil 
is apparently largely tlie result of physical conditions in respect 
to rain and temperatures experienced in the Gezira. Being at 
the present time high above the influence of tlie Blue Nile and 
receiving two-thirds of the annual rainfall of about 10 inches in 
July and August, the impermeable subsoil is found probably at 
the natural limit of penetration of such a rainfall. If this be so, 
it is logical to assume that a radical change in physical con- 
ditions, especially those affecting soil humidity, would sooner or 
later change the physical and chemical structure of the soil. 
Undoubtedly special treatment, such as the application of 
gypsum or digging bastard trenches, would greatly accelerate 
the transformation, and the following suggestion is put forward 
by the writer. 

“ The Gezira should be gradually transformed into two, 
three, or four series, or chains, of basins, constructed to contain 
about 2 metres depth of water, rotations of series being made 
to conform to the agricultural programme followed. The chain 
of basins would be constructed and managed on the Egyptian 
system, fed preferably by a very large main canal running down 
the Central Eidge of the Gezira. A series would be filled in 
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July- August \vith water which would otherwise run to waste 
into the sea, and by January all the water should have been 
absorbed or evaporated, thereby eliminating any need of running 
off. During those five months of flooding the water would 
probably have penetrated far lower than the average level 
reached by rain or ordinarj^ irrigation water, especially if it were 
found possible to dig 6-foot bastard trenches spaced at say 100 m. 
apart, the refilling being treated with gypsum. It is further 
suggested that the trenches should, before being refilled, be 
provided with special porous pipes of a suitable diameter and 
graded to serve as drains which would discharge into collectors. 
These would reduce the salt content and check the tendency of 
a rise in the salts when the basins were drying off. Cultivation 
of the surface after flooding would be advisable in order to 
reduce evaporation. 

“ In the following flood season this series of basins would not 
be flooded again, but would go to cotton or other crops. 

“ The results anticipated by such a system are as follows: 
(1) Change in soil profile. (2) Increased porosity of soil pro- 
viding deeper root development. (8) Eeiention of humidity 
for benefit of following crops. (4) Decrease in salts. (5) Im- 
provement of surface by silt. (6) Institution of a subsoil drain- 
age system, which is an ultimate necessity for maintaining soil 
fertility. (7) Benefit to Egypt, especially in high floods, of 
utilizing excess flood water. 

If the contention is raised that the scheme is today economic- 
ally impossible, attention should also be directed to the alterna- 
tive — the probability of ultimate soil sterility if the land is 
allowed to remain in its present condition. 

In putting the project into practice no drastic reversal of 
past policy or the immediate construction of gigantic new works 
is suggested. A commencement might be made where flooding 
to a depth of 2 m. with silty water could be best carried out 
without altering radically the present canalization. Preferably 
a system which ensures rapid silting would be most suitable — 
i.e., one which provides for a steady flow of water through a 
basin; but this is a detail, though an important one, which 
could be considered later. The principle of raising the soil 
level by 25 to 30 cms. should be kept in mind, as by special 
arrangements of basins uniform silting of such a depth in one 
single year is a practical possibility, as has been proved by over 
thirty years’ silting experience in Egypt. Naturally, the area 
so silted annually would be comparatively small, though the 
discharge water would be utilized for filling lower basins of a 
much larger area.” 
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A DAY IN THE LIFE OF A COTTON 
INSPECTOR IN THE SUDAN 


BY 

EDWARD INGE 

The scene opens in the Inspector’s bungalow. This is a large three- 
roomed house with a wide mosquito-proof verandah all round it. 
It stands in a ten-acre garden, whose hedges and trees provide the 
only shade for miles around. Trees are not encouraged by the 
authorities, for they harbour insects and other pests that damage 
the cotton. The sun, a huge orange ball, is poking its head up above 
the horizon, and that is the signal for about twenty-six different 
kinds of birds to greet the day with song. It also wakes the house- 
boy, Osman, and bids him rise and make his master’s tea. 

January is a cold month in the Blue Nile Province, and the In- 
spector is sleeping on the verandah under four blankets. The clatter 
of tea-things at his elbow calls him to face another day. Opening 
his eyes, he observes the following phenomena from his vantage 
point. 

Gaily plumaged birds swoop and chatter among the thorn trees 
that mark the boundary of his garden. Others are dotted about 
on Ixis lawn in front of the house, seeking not early worms, but early 
insects. His two ducks, Swan and Edgar, make a ridiculous picture 
as they proceed in their pompous way from the canal bank to the 
kitchen door, where their breakfast awaits them. Waddling from side 
to side, Edgar, in flagrant disregard of the laws of etiquette, is in the 
lead, and Swan close behind. From the stables come those noises 
so well known to horse lovers: the stamp of hoofs on the cement 
floor; the “hiss’* of the syce as he grooms his charges; the good- 
rnoming snort and whinny of Pythias as he greets Damon, his stable 
mate. 

Meanwhile the Inspector, shivering slightly, for the temperature 
is but 60® and a strong north wind blowing, is sipping his tea and 
shaking off the mists of sleep. 

“ The shaving is ready,” announces Osman, appearing from one 
of the rooms, and the time has come for getting up. 

A quarter of an hour later, dressed in sweater, coat, muffler and 
breeches, he calls Osman and orders Pythias to be brought round. 
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Meanwhile he collects his noteboaka and pencil and makes out his 
plan of campaign for the pro-breakfast ride. 

Pythias* arrival calls him out, and he goes forth to greet his dark 
bay steed. As soon as the horse hears his master he tears his bead 
from the syce’s grasp and whickers his welcome. As the Inspector 
descends the steps, Pythias drops his head and reaches for the nearest 
hand, which he nuzzles like a dog. “ Want your sugar, eh ?” 
Pythias’ ears prick up as he hears the well-known voice, and he tugs 
gently at his master’s sleeve. “ Now where did I put it ?” Pythias 
gladly helps in the search, sniffing first one pocket, then the other, 
“ Ah ! here we are, old boy,” and with a luscious scrunching Pythias 
puts away the titbit. 

Directly the Inspector is mounted, Pythias is eager to be off. 
They canter down the winding drive between the thorn trees and 
out by the canal. Pythias is given his head and off they fly for 
about a quarter of a mile : he shakes his head and snorts with pleasure 
as he gallops along. Ah ! the exhilaration of tliat first gallop on a 
winter’s morning, with the wind whistling past your ears and the 
feel of a willing horse beneath you. But work* must be done, and at 
the first 90-acre block of cotton Pythias is steadied to a trot. 

Picking is in full swing at this time of year, but tlie natives do not 
like cold mornings, and are not inclined to rise too early: which, con- 
sidering that their sole covering is a cotton sheet for protection 
against the bitter wind, is not surprising. But the cotton must be 
picked in this holding before the water comes down in its rotation, 
and so the Inspector must harden his heart and call the people forth. 

Adjacent to the cotton are a dozen or so grass houses put up each 
year by the White Nile Arabs, when they trek east for the cotton 
picking. Smoke is filtering through the thatch of every tuU, and 
the occupants are obviously having their early cup of tea. The 
Inspector espies a figure framed in the entrance of one of the houses 
and hails him. The native comes up and greets him in the usual way : 

“ May your day be happy,” to which the Inspector replies in like 
terms. 

“ Now, come along. You must get on with the picking. Call 
out the naas (people).” 

The man lifts up his voice, and in his own particular language 
calls his people out. It is a slow business, as one by one the young 
men and girls, old women and old men, and young women with their 
babies on their backs file faltering forth. An almost unbelievable 
number of people appear from each house. With the floor space 
less than that of a bell tent, these straw houses disgorge some twelve 
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or fifteen people from each narrow door. The Inspector greets them 
cheerily, and at last gets them into the cotton, which they start 
picking, stowing the cotton into the folds of their clothing, which they 
have arranged for that purpose in some ingenious way. One old man 
lingers behind and then comes up and says : 

“Is it true that the price for picking has gone up by half a 
piastre This question is asked on an average ten times a day. 

“ Who told you that ?“ counteis the Inspector. 

“ Oh ! I heard it.” 

“ Is not sixpence a basket good enough pay for you ?” 

“ Oh yes. Yes. I just thought . . .” He passes slowly on 
to rejoin the pickers, who are now talking gaily among themselves, 
and a few blithe spirits are singing. 

Pythias canters on, and soon they meet the tenant who owms 
the cotton. (It should be explained that all the cotton is leased 
to tenants in 10-acre lota, and they receive a percentage of the profits.) 

“ Blessings upon you,” cries he, leaping off his donkey. 

“ And on you be peace,” replies the Inspector, reining in his 
horse. “ But why so late ? Your people are all out and picking.” 

“ May I please have a chit for some more cotton sacks ?” answers 
the man, carefully ignoring the previous remark. 

“ Here you are — but leally, Mohammed Ahmed, you must rise 
earlier.” 

“ Yes, of course I will: God be with you,” and off he goes, legs 
swinging and slippers balanced precaiiously from each big toe. 

The next block they come to is in process of w’atering. A pipe 
from the canal takes the water dow'n a channel, and tlience it de- 
bouches on to the cotton field, wiiere it is attended to by the tranant. 
Here there is not much to say, save to wani the natives to water the 
cotton lightly. 

And so the tour proceeds until, glancing at his watch, the In- 
spector finds that it is ten minutes to nine. But as he is turning for 
home he hears a wheezing and gasping behind, and sees a man 
running towards him, arms waving and breath coming in wheezy 
gasps. 

“ WhaUs the matter?” asks the Inspector. 

* ‘ One — moment — please — while — the — breath — returns — ^to — my 
-“belly,” he gasps, and stands there, chest heaving. 

“ You ought to run every day, and ^then you would not lose your 
breath.” 

” Oh ! Excellency, I have been swindled.” 

” How ?” 



m THE EMPIBE COTTON GBOWING BEVIEW 

“ I picked three and a half baskets for Mustapha Ali and he will 
not pay me/* 

“ Why r 

“ I don’t know.” 

” Did you clean the cotton after picking ?** 

” I cleaned it absolutely.” 

” All right: give this chit to Mustapha Ali and come with him to 
my house at midday.” 

” Thank you, thank you.** 

But his protestations are cut short by Pythias, who is all im- 
patience to be gone. They wheel about, and off they gallop for home 
and breakfast. 

Ali the syce is waiting at the door to take hold of Pythias as his 
master dismounts, and with a parting pat on the glossy neck, the 
Inspector enters the house. Breakfast these cold mornings is a 
hearty meal, and after a fish course and four eggs the world seems a 
better place. With his pipe going satisfactorily the Inspector can sit 
back and relax awhile. 

By ten o’clock the sun is quite warm, and sweater and breeches 
are doffed in favour of a vest and shorts, for by midday the tem- 
perature will be round about 90°. Damon is ordered round, but he 
is in a bad temper this morning. He snaps at the sugar, and takes 
it without a by-your-leave or thank-you, and then rears up on his hind 
legs and tries to fall on the wretched Ali. He, however, skips out of 
the way, still keeping hold of the bridle as the Inspector approaches 
slowly, talking the while until he sees the angry white disappear from 
the brown eyes. He mounts, and off they go down the drive to find a 
host of tenants at the end, all wanting chits for more sacks. These 
having been dealt with, they choose another direction, and the tour 
of inspection continues. 

Coming towards them as they trot along are two camels. On 
one is paterfamilias, a lean and wizened man with a small beard and 
incredibly dirty clothes. His camel is being led by his eldest son, a 
youth of about fourteen, and as dirty and unkempt as his father. 
But it is the other camel that arrests the eye. On the hump of 
this ship of the desert is placed the marital couch, on which are 
perched the two wives with their progeny at their feet. They are 
sitting side by side on the bed, and the la/res and penates are hung all 
around them. It is obvious who is the favourite wife, for she has a 
beautiful white garment that drapes her slim figure, and a white 
gauzy veil over her head. Her partner is much older and clad only 
in a dirty blue sheet. They make a noisy passage as they go on 
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their way. Pots and pans jangle on one side; calabashes and poultry 
on the other. Yes, poultry, for five of these wretched birds are 
hanging by their legs from one bedpost. How they survived the 
hours of travel in that inverted position remains a mystery ; but one 
or two were still in voice, albeit the cackling was somewhat adenoidal. 

After leaving this White Knightly equipage, the Inspector met 
the sheikh of the village from which most of the tenants come. This 
venerable old gentleman, with a long white board and of a most 
benevolent rotundity, slid gracefully from his white donkey and 
came up to horse and rider. This time the greetings were longer 
drawn out and more fulsome. 

“ May your day be happy.’’ 

“ May your day be happy and blessed.” 

“ Greetings upon you.” 

“ How are you ?” 

“ Blessings upon you.” 

“ Blessings and greetings.” 

And throughout this talk the old man was shaking the Inspector’s 
hand fervently. After some further parley and circumlocutions, 
the patriarch said : 

“ Would your Excellency give me the pleasure of coming to tea 
this afternoon ?” 

“ Thank you very much.” 

“ Thank you^ 

Another hand-shake, and on they go again. 

The warmth has brought all the people out again, and each 
10-acre plot has its quota of pickers. Here and there a party of 
twelve or more are sitting round a huge pile of cotton that looks 
like a heap of snow. Taking up a handful they shake it and beat it, 
to remove any bits of leaf or boll that might be there before putting 
it on another heap of even more dazzling whiteness. Horse and 
rider go on, up one block and down another, — there is swearing at 
one tenant, congratulation for another, and encouragement for a 
third* At half-past twelve they turn for home, where lunch and bed 
await the weary Inspector. 

As Ali leads Damon away, the native comes up with Mustapha 
All, and it is obvious that there is a certain amount of tension between 
the two. The Inspector is reminded of an essay he had to write for 
his College Entrance Examination, entitled “ Capital and Labour 
will never agree.” He goes into the house, and conducts the case 
through the mosquito wire. 

“ Now — what’s the trouble ?” 
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Immediately the floodgates are opened, and simultaneously 
they tell their tale, their voices rising as they try to make themselves 
heard. 

“Hoi/” bawls the Inspector in stentorian tones, and in the 
staggered silence that follows, adds: “ If you don’t shut up I shall go 
indoors and not hear your case at all. Now, Mustapha Ali, listen to 
me, and you — you remain silent until I tell you to speak. What is 
all this business ? I can’t have tenants employing labour and then 
not fulfilling their contract. This man says he is owed for three and 
a half baskets of cotton, that is eight and three-quarter piastres. 
What about it ?” 

“ But, Excellency, I would have paid it, but I could not find the 
man.” 

“ Is that so ?” asks the Inspector, turning to the picker. 

“ Well, I had to go and see my brother, who was ill.” 

“ Oh ! And did you ask for the money when you got back ?” 

“ I only got back today.” 

“ Well, you donkey, how can you expect to get the money if you 
do not ask for it ? Mustapha Ali, have you got the money ?” 

“ No.” 

“ Well, go and get it and bring it hero tomorrow morning, and 
you, you wait outside the garden tomorrow morning, and I’ll give 
it to you. Go and pick some more cotton.” 

The Inspector leaves the two men and goes gratefully to the cool 
darkness of his room. He lies back in a Morris chair until luncheon 
is announced. After a light meal he takes his book and goes to his 
bedroom after telling Osman that he does not want tea today, but 
wants the car at 3.30. 

Sharp at the hour appointed he is awakened by a discreet rattle 
on the door knob ; Osman will never learn to knock on a door. 

“ It is three hours and a half. Excellency.” 

While he is dressing, he hears the car being brought round to 
the front of the house. On the vray to the village he stops at the 
cotton-sack station, which is a very hive of activity. A Bresil driven 
train has brought some eight or nine empty trucks along, and a gang 
of a dozen natives are rolling the sacks from the weighing machine 
to the trucks, while a further gang lift them up and swing them on 
board. The whole operation is done in perfect rhythm, the music 
being supplied by the natives, who sing the whole time. It is an 
incredibly bawdy song that they sing, but fortunately it is in their 
own argot, and unintelligible to the Inspector, or indeed to any but 
their own race. A very autocratic native stands by the weighing 
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machine and takes over each pair of sacks as they are brought in by 
camel. The sacks are bound with cord to either side of the camels, 
and as these laden beasts swing ponderously down the road they 
look for all the world like some antediluvian nightmare in bathing 
“ wings.*’ 

But it is getting late, and tea is waiting the Inspector, so on he 
goes to the village. He is met at the outskirts of the village by the 
sheikh’s son, himself a bearded man of about forty, who greets him 
deferentially and leads the way to his father's house. The Inspector 
drives slowly behind him, steering a tortuous way round the mud 
houses; goats and donkeys, sheep and camels move grudgingly aside ; 
hens and ducks run squawking for safety to the dark interiors of the 
huts as the car approaches. 

The sheikh's house is an imposing place entirely surrounded by a 
high, tessellated wall. The sheikh himself stands at the entrance to 
welcome his guest as he descends from his car, and the greetings 
are repeated. The old man leads the way through the gateway, 
leaving his son to keep at bay about eighty naked children who have 
clustered round the car. Inside the courtyard are tethered his horse 
and his donkey, his camel and a cow. Not a soul is to be seen within 
this place, aa, with a courtly gesture, the old man leads tlie w’ay into 
his domain. They pass first through an anteroom almost empty of 
furniture, through another room — that is, the sheikh’s living-room — 
and into the guest-room, where the repast is ready laid out. 

The Inspector, rather overcome by all this grandeur, is wondering 
whatever he is going to talk about wdien once they sit down. How- 
ever, he is shown to a divan covered by a clean white sheet and 
similarly covered cushions are placed behind his back. He sits down, 
and the sheikh follows suit, but on the floor, which is covered with 
beautiful rugs. Softly clapping his hands, he summons his slave, a 
freedman really, who pours out two bottles of very fizzy lemonade. 
These the Inspector has to drink by himself while the tea is being 
prepared. Meanwhile the old sheikh sits cross-legged on the floor 
gazing at nothing and waiting for his guest to speak. The latter, 
after gulping down the warm hell-brew, asks whether the sheikh’s 
durra crop of that year was satisfactory. That starts the ball rollings 
and soon he learns all about the amount of durra harvested and the 
fluctuation in the price of the grain. 

Tea is now being poured out, and the guest requests his Ijost to 
partake, which lie does after a few polite disclaimers. Four cups 
of strong, sweet and milkless tea are drunk, with some difficulty, 
by the Inspector, and with loud and appreciative gulpings and 
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smackings of the lips by the old sheikh ; and then the conversation 
is resumed. This time the sheikh asks about aeroplane travel, 
for he has heard that the Inspector flew home by Imperial Airways 
on his last leave. 

The arrival of coffee makes the Inspector groan inwardly and 
wonder whether he has room for any more. The coffee, however, is 
really good, though in his candid opinion six cups of it are rather over 
the odds. But the sheikh looks so hurt when his guest tries to wave 
away the coffee pot that ho has to persevere. Eventually he makes 
his excuses and struggles to his feet. Preceded by the sheikh, he 
leaves the house and gains the car. Shaking his host by the hand, 
he thanks him for his hospitality; to which that worthy replies : 

“ It is an honour that you should come to my house, and I thank 
you for it.” 

The sun is now almost out of sight. The whole oi^ the western 
sky is lit with a wonderful orange glow. Cattle, lowing gently, hre 
being driven back to the village, and the dust that they make rises 
like a mist over all the landscape. As the Inspector drives home- 
wards a long string of camels is being driven along the canal bank, 
and their silhouettes against the sunset sky present a wonderful and 
never-to-be-forgotten sight. For a brief space twilight reigns and 
then night is here, fallen like a curtain over this Gezireh Plain, which 
man has changed from an arid desert into a fertile land. 


Received March, 1935 . 
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RESEARCH IN ENTOMOLOGY AND 
MYCOLOGY AT THE UNIVERSITY OF 
MANCHESTER 

The grants made by the Empire Cotton Growing Corporation to the 
University of Manchester are utilized to promote original research 
in two branches of Biological Science, namely Entomology and 
Mycology. The work is carried out by research assistants specially 
appointed for the purpose, and attached to the Departments of 
Botany (Mycology) and Zoology (Entomology). In accordance 
with the general policy of the University, the investigations deal 
with fundamental problems, such as the life-histories and behaviour 
of fungi and insects, which have a direct or indirect bearing on 
cotton problems. In addition to carrying out original investigation, 
the research assistants collect and study all scientific literature 
relating to cotton problems which falls within their own department 
of work, and are prepared to give information and expert advice to 
other workers on cotton problems. 

Entomology 

Some years ago it was suggested that, as the cotton thrips 
{Heliothrips indicus Bagnall) w^as one of the more important insect 
pests of cotton in the Sudan, useful work might be done in this 
country on the biology of thrips with special reference to the cotton 
plant. It was not possible to obtain the cotton thrips itself, so the 
onion thrips {Thrips tabaci Lind.), a cosmopolitan species which 
has been known to attack cotton, was chosen as the subject for the 
experiments. The habits of the two insects are not unlike, and the 
damage done to the plant is similar. Thrips attack the leaves of the 
plant rather than the bolls and, by piercing the leaves and sucking 
out the cell contents, cause them to shrivel and fall off, thus weakening 
and, if it is very heavily infested, killing the plant. 

The first experiments were devoted to attempts to find the effect 
of varying temperature on the life-cycle of limps tabaci ; to discover 
the relation between the feeding habits and the plant lesions caused 
by this pest; and more especially to endeavour to find the relation 
between the amount of water supplied and the infestation of the 
plant by the thrips. Some of the results obtained suggested that 
XII. 2 9 
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** one factor concerned in the infestation of a plant by thrips is the 
influence of heavy water supply upon the texture of certain soils in 
promoting surface caking which will act inimically to soil-pupating 
species of thrips.” That is, as many thrips spend part of their life- 
cycle buried in the soil, it is possible that if the soil becomes caked 
the insects will not be able to make their way out and will die before 
reaching the plant. This suggestion was followed up by growing 
two blocks of cotton plants, in one of which the soil was kept well 
loosened at the surface, while in the other block the soil was allowed 
to become caked on the surface; the results obtained supported the 
suggestion put forward that caking of the soil is injurious to the 
insects, as the plants grown in tilled soil were more heavily infested 
than those in the other block. Further experiments were made with 
plants grown in a light soil which did not cake readily, and others 
grown in a heavy clay soil which formed a hard crust. In both 
types of soil the infestation of the plants was higher when the surface 
was kept tilled; but the plants grown in light tilled soil were much 
more heavily infested than those grown in tilled clay soil. The date 
at which the plants were sown also appeared to have an important 
effect on the infestation by thrips. Each year the first thrips had been 
obtained at the end of April or the beginning of May, so different 
blocks of cotton seed were sown, one block in March, one in April 
and one about the middle of May; again two types of soil were used, 
one a heavy clay soil and the other a light loam. The earliest sown 
plants had thus reached a fair size before the first appearance of the 
thrips, and were very much less affected by the pest ; this was particu- 
larly marked in the plants grown in light soil. Plants grown in clay 
soil did not show such a striking difference in infestation when sown 
at different dates; but in each block they were less heavily infested 
than the corresponding block of plants grown in light soil, thus 
corroborating the findings of previous experiments. 

Series of experiments were also made to find the effect of varying 
temperature and humidity on the life-cycle of Thrips tahaci, and it was 
found that the degree of relative humidity is of great importance 
for the survival of the thrips larvre. A relative humidity of 75 to 
85 per cent, appeared to be the optimum for the development of 
the larvfiB, but 65 to 75 per cent, relative humidity was nearly as 
favourable; at high temperatures (over 85"^ C.) over 70 per cent, 
relative humidity was required for the insects to reach maturity. 
Temperatures of 16° C. to 25° C. were the most favourable for the 
development of the thrips larves, and temperatures over 36® 0. and 
below 10° C. were definitely unfavourable, although a few insects 
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tunrived at 89® C. and at 9® C. Low temperatures prolong the time 
taken for the insect to become mature, but the degree of relative 
humidity does not seem to have any marked effect on the length 
of the life-cycle in Thrips tahaci. Further experiments on the same 
lines are still being carried on. 

Studies of the life-history of one of the leaf-hoppers (JassidsB) 
have also been made. Jassids form one of the most serious cotton 
pests in South Africa, the damage to the plant being of a similar 
type to that done by thrips, the insect piercing the leaves and sucking 
out the cell contents. Some of the experiments made with Thrips 
tabaci were repeated, using the leaf-hopper. The surface caking of 
soil had no effect on the infestation of the plants by leaf-hoppers; 
but this was to be expected, as the jassid, unlike thrips, spends all 
its life on the plant and does not bury itself in the soil at any time. 
Other differences were that plants receiving a large amount of water 
wore more heavily infested than those receiving a small amount, and 
the plants which were planted early in the season were more infested 
than those planted later. A very small insect parasite which attacks 
the eggs of the leaf-hopper was discovered. 

One of the cotton stainers {Dysdercus howardi Ballou) was brought 
alive from Trinidad about three years ago, and this insect is being 
bred in the laboratory. Observations on the number of eggs laid 
by the females, on the fertility of the eggs and the time taken for 
their development have been made, and the results of these obser- 
vations compared with similar observations made by other workers on 
different species of stainers. Experiments are under way to find 
the optimum conditions for hatching the eggs of Dysdercus howardi^ 
for moulting in the young stages and for egg-laying in the adult 
stainers. 

The series of experiments dealing with the cotton stainers have 
not yet reached a sufficiently advanced stage for any very definite 
conclusions to have been drawn, but in the experiments with thrips 
it is interesting to note that the laboratory results are supported 
by the findings of workers in the field. In the Sudan it has been 
noticed that a higher degree of infestation by thrips generally ac- 
companied a lower supply of water; increased water supply to the 
plants has been recommended as a measure to control the pest. 
This suggestion was supported by the laboratory experiments, but 
these also demonstrated that the inimical effect on the insects of the 
larger water supply was due to the influence of the water on the 
texture of the soil and not, as has been suggested, to the direct effect 
of the water on the insects (one series of experiments showed that 
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thrips were able to survive prolonged contact with water) or to the 
influence of excess water on the constitution of the cell-sap of the 
plant. This result emphasizes the fact that the question of methods 
of cultivation is of great importance in the control of insect pests. 


Mycology 

The main work in Mycology in this department recently may be 
summarized in the words “ the study of the interrelationship of a 
fungus with its host.’* This interrelationship is being approached 
in the widest possible sense, that which includes the circulation of 
knowledge, not only of the direct effect of the fungus on its host plant, 
but also of the details of its life-history, structure and reproductive 
processes, together with similar details of other members of the group 
to which it belongs. In fact, the department is pursuing not the 
study of a single isolated parasite, but the investigation of a complete 
group of well-known parasitic fungi. 

The special group which has been chosen for this survey is that 
of the Erysiphales or powdery mildews. This group is a sharply 
defined natural one, the members of which show such well marked 
similar characters as to be obviously related. All the members of 
the family are plant parasites, some of them being common pests on 
plants of economic importance such as wheat, vine, hop, gooseberry^ 
and cotton plants. 

The mildews are surface parasites on herbs and trees, and are 
easily recognized, especially in early autumn, by the presence on the 
leaves of spherical brown fruit bodies containing numerous resistant 
spores. The fruit bodies may be confined strictly to the lower surface 
of the leaves — e,g., the mildew on hazel—or may extend to both 
surfaces of the leaf, the flower stalks and even on to the fruits them- 
selves — e,g,y the gooseberry mildew. If the same plants are ex- 
amined earlier in the year, the leaves are seen to bear the white 
threads of the fungus in the vegetative condition. From this surface 
weft of threads, root-like sucking branches are sent into the cells of 
the outer skin of the leaf and sometimes even deeper into this tissue. 
This finally results in the death of large patches of leaf tissue. At 
this stage the fungus is seen to produce vast quantities of a fine white 
dust — ^the short-lived summer spores which gave to the group the 
name of the powdery mildews. These summer spores are the means 
by which the fungus spreads infection from leaf to leaf and from plant 
to plant. 

The member of the group which attacks cotton is a species of 
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Erysiphe — a form related to the mildew of wheat. It appears on 
the leaves of the cotton plant late in the year, and although it is by 
no means a serious pest, it is very common and must inevitably 
cause a weakening of the plant since the parasite enters and eventually 
destroys parts of the leaf tissue. 

The work on the life-history and structure of a number of these 
fungi is well in hand. Two species have been investigated extensively 
so far. One, a species of ErysipJie, the commonest member of the 
group in England, occurring on many garden plants and weeds, 
has been studied. Special attention has been paid to the mode of 
origin of the fniit body and fertilization, together with the develop- 
ment and formation of the spores. Similar details are also now 
available for the hoj) mildew {Spha^rotheca liumuli). Work of the 
same nature is in progress on a species related to the vine mildew 
{Vncinula) and on the member of the group which occurs on hazel 
{Phyllactinia corylea). It is hoped that shortly the form on cotton 
will also be available for similar work. In all cases not only the 
main details of the lif(‘-history, but also the question of cell and 
nuclear division, are being investigated. 

Eunning in conjunction with the work on the life-histories of the 
mildews is the second and more difficult question of their parasitism. 
So far only one growing season has been available for this side of the 
enquiry. It is hoped, however, to continue the study of this very 
important side of the survey during the coming season. 

The question of the reinfection of the host plant each year is 
one which has already engaged attention. These parasites live on 
annuals, or if on perennials they are confined to the leaves and are 
shed with them each year at leaf-fail {e.g., Phyllactinia on hazel). 
Observations of several host plants, notably the hazel, have been made 
regularly since the autumn. The persistence of the fruit bodies 
containing spores on the fallen leaves, and the rate and methods of 
decay of these leaves, have been noted regularly from time to time. 
The significance of these and other observations cannot be fully 
appreciated until they have been extended over, at the very least, 
a period of twelve months. Meanwhile material of last year's leaves 
bearing fruit bodies has been stored with a view to studying the 
germination of the spores — and, if possible, the artificial infection of 
the hosts this spring. The mode of entry, the effect of the parasite 
on the host and the susceptibility of the host to the disease have also 
to be studied. 

It is certain that, if information can be accumulated along all or 
even some of these lines, such a summary of a whole group of parasites, 
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as opposed to investigation of isolated members of widely different 
groups, will lead to knowledge of general interest and value concern- 
ing the whole nature of the phenomenon of parasitism. 

Another investigation of the details of the life-history of a fungus 
isolated from a specimen of diseased cotton has been in progress and 
is now approaching completion. 

During the whole of the period under consideration, cotton plants 
have been grown regularly at the Experimental Gardens. They 
have also been used by other departments for work which is being 
recorded elsewhere. 

Received March, 1936. 



188 


COTTON STATISTICS 


BY 

JOHN A. TODD, M.A., B.L. 

Apabt from the remarkable developments in financial affairs and in 
what might be called American trade politics, which are described 
by the writer elsewhere in this issue, the major developments in 
regard to the statistical position of cotton since our last issue have been 
in the direction of reduced estimates for some of the principal Outside 
Growths. Following the reduction of the Egyptian estimate in 
December, referred to in our January issue, the tendency of private 
estimates has been to reduce the probable crop still further, and 
the sharp decline in the ginnings up to December tended to confirm 
this view. The January and February figures, however, were much 
better. 

Next came the Indian Government’s first crop forecast in Dec- 
ember, which again showed a small reduction of acreage on last 
year’s revised figures for the same date, and a corresponding 
reduction of the crop to 4,556,000 bales, the average yield per 
acre being exactly the same as at the same stage in the two previous 
seasons — 81 lbs. The figures used in our table of the Indian crop on 
p. 186 are those of the so-called “ Final ” forecast in February, which, 
however, are still to be revised by the Supplementary forecast in April. 
They show a further reduction of acreage to 23,407,000 and the crop 
to 4,818,000 bales, the average yield being reduced to 74 lbs. per acre, 
as the result of very abnormal weather in January, which included 
severe frost in certain provinces. 

It will be noted that the figures of the allocation of the Indian 
crop between long and short staple are substantially different from 
those given in former issues. This is due to the fact that the Indian 
Central Cotton Committee has recently issued revised statistics of 
this distribution, in which the “ Barsi and Nagar ” and “ Salem ” 
crops are transferred from long to short staple. They also allocate 
small parts of the Broach crop to short staple and the C. P. Oomras 
crop to long staple, but as we are unable to apply this correction to 
the current season we have not given effect to it in previous seasons. 
The total amount involved, however, is not large. 

At the same time estimates of the Russian crop are apparently 
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being scaled down and the figure has now been put as low as 1,500,000 
bales. On the other hand, the high estimates of the Brazilian crop 
are still maintained, and, as will be seen from the table on page 136, 
the Sudan crop figures show a substantial improvement on last year. 
The total crop for the Gezira is now second only to the record of 1931. 

But the developments on the consumption side have been equally 
important. In the table given on page 108 Garside’s monthly 
figures of world’s consumption are summarized up to the end of 
January, and it is therefore not necessary to repeat them here. 

The details of the U.S. monthly consumption by varieties given 
on page 137 are of special interest because they show that even 
in America the consumption of their own cotton did not maintain 
the recovery of October, and the December figure was only higher 
than that of last year because at that time the industry was working 
under a 25 per cent, restriction of spindle activity. In January, how- 
ever, new high figures were again recorded, the tot,al being the 
highest since August, 1933, and the daily rate the highest since 
April, 1934, 

It may be noted here that while the U.8. monthly statistics give 
no details with regard to Sea Island, the annual figures recently 
published show that the consumption of Sea Island last year was only 
296 bales against the high figure of 914 in the year before. 

In view of the small figures of consumption, it is rather surprising 
that the monthly figures of the world’s carryover of American cotton 
which are given in the table on page 137 show such a favourable 
comparison with those of last year. The interest of these figures 
about this stage of the season is that the peak of the monthly statistics 
is normally at the end of December, but in exceptional years the 
peak is at the end of November and December shows a decline. 
That, however, had only happened three times since these figures 
were first published in 1912, and it is all the more remarkable that 
it should have happened again this year. 

The result is that the monthly total of the carryover at the 
end of January shows a figure of nearly 2,000,000 bales less than 
a year ago. This fully confirms the prospective decline in the carry- 
over at the end of the season which, on the figures of the crop and the 
estimated consumption, should show a decline at the end of the 
season of something over 2,000,000 bales. (See table on p. 110.) 
Garside’s preliminary estimate of the complete carryover, including 
mill stocks outside of the U.S. A., shows a reduction in the mid-season 
total of 2,844,000 bales. 
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The tables of prices, both Spot and Futures, given on page 138, 
show several interesting developments since November. American 
futures had shown some recovery from the low point of October when 
in January /February the markets were for a time very much 
disturbed by the uncertainty over the Gold Clause test cases in 
America, but the long delay in announcing the decision had so 
largely discounted the effect that when the result proved un- 
expectedly favourable to the Government the reaction was com- 
paratively slight and proved to be very short-lived. 

In the meantime Egyptian, both Sakel and Uppers, had made a 
much more marked recovery, so that in the case of Uppers both 
December and January marked new high levels for the season. As 
regards Outside Growths generally, Tanguis was the only one which 
continued its relative decline during December and January, while 
West African, Brazilian, and East African rose slightly. The most 
striking increase, however, was in the case of Indian, which in 
February touched a new high point since November, 1933. 
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SUDAN CROP* 




1933-34. 


1934-36.* 


1 

Area : | Crop : 
Feddans Kantar* 

Yield 

per 

Feddan 

400-16. 

baits 

Area: 

Feddarut 

Crop : 
Kantars 

Yield 

per 

Feddan 

400-16. 

bdts 

Sttkel: 









Gezira (syndicate) . . . 

155.896 

360,230 

231 

88,757 

156,040 




tt (Kafisala Cotton 






700,000 

3-99 

171,600 

Company) 

18,976 

49,730 

2*61 

12,184 

19,143 




Tokar 

37,700 

22,620 

0-60 

6,285 

31.681 

48,000 

1-62 

11,760 

Kassala (Gasb Delta) 

31, U6 

61,365 

197 

14,960 

28,210 

60,000 

1*77 

12,260 

Others j 

5,447 

17,406 

3-20 

1 

4,246 

6,843 

24,700 

3*61 

6,062 


240,166 

511,3.51 

1 2*05 

125,432 

241,917 

822,700 

3' 39 

201,502 

American : | 









Irrigated 

12,300 

63,684 

4-36 

12,671 

12,421 

34,466 

2*77 

7,927 

Rain-grown 

69,414 

8C,800i 

1-46 

19,522 

96,916 

133,174 

1*37 

30,630 

Total 

1 

320,879 

661,735 

2*03 

167,626 

351,254 

947,.340 

2-70 



Estimates only. 


INDIAN CROP. 
(000 OmiUed.) 


il929-30. 1930-31. jl93!-32. 

. 1 .... ' .1 ... 

1932-33. 

1933-34 

1934-36* 

Area (acres) 

Crop (Government estimate^ 

400-lb. baleB*f 

Average yield pr acre (lbs.] 
St^le J and above (bales) 
Per Cent . of Total 

Stiy^le below | (bales) 

Per Cent, of Total 

26,922 : 23,812 

6,243 : 6,226 
81 ' 88 
1,428 ; 1,271 
27-2 i 24-3 
3,816 ! 3,963 
72-8 ; 75-7 

23,722 

4,007 

68 

1,343 

33-4 

2,682 

66‘6 

22,483 

4,656 

83 

1,390 

30'0 

3,260 

70’0 

23,739 

4,970 

84 

1,605 

30-3 

3,466 

6P-7 

23,407 

4,318 

74 

Commercial Crop : 

Net exports (bales ) 

Mill consumption 
Domestic consumption . . . 

Total 

Per cent, on Government 
estimate 

3.868 

2.373 

760 

3,729 

2,271 

750 

1,582 

2,346 

760 

2,741 
2,360 
750 i 

— 


6,991 

6,760 

4,678 

6,861 

— 


^333 

-f29-2 

•fl6*7 

-f26'7 

— 


Season’s average spot price 
(Liverpool — pence per lb. ) 
Per cent, on American 

6*39 

70-3 

1 

' 

4*02 

70*4 

4*32 

89*6 

4*84 

86*1 

4*52 

76*1 



February forecast. f Final rerised bgtires. 











COTTON STATISTICS 

WORLB^S CARRYOmt OF AMBRICAN COTTON, 
(RtriTNiKa Bales OOO’s, ExoLtiDijro LtvrxBs in U.S^.) 
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Sndof 

Stock and Afloat. 

U.S.A. 

Monthly 

Totals. 

Federa- 

tion, 

Other 

Mill 

Stocks. 

Halj- 
Y early 
Totals. 

C:) 

U.K. 

Conti- 

nent. 

Orient. 

Mill 

Stocks. 

1 Public 
Ware- 
houses. 

1929, July 

442 

663 

— 

932 

923 

2,860 

1,197 

4,332 

276 

1930, January ... 

618 

1,198 

448 

1,730 

6,343 

9,337 

1,007 

10,344 

— 

July 

304 

644 

143 

1,048 

2,803 

4,842 

937 

6,249 

470 

1931, January ... 

644 

1,198 

343 

1,623 

7,896 

11,603 

907 

12,510 

— 

July 

436 

766 

401 

922 

4,491 

7,016 

960 

8,816 

850 

1932, January ... 

506 

938 

806 

1,683 

10,019 

13,851 

1,193 

15,044 

— 

July 

415 

729 

695 

1,163 

6,657 

9,669 

1,379 

12,798 

1,760 

1 933, January . . . 

620 

1,189 

852 

1,455 

9.982 

14,098 

1,248 

15,346 

— 

July 

536 

1,058 

616 

1,298 

6,703 

9,211 

1,259 

11,550 

1,080 

August ... 

542 

967 

666 

1,113 

6,764 

8,031 

— 

— 

— 

September 

554 

1,056 

604 

1,116 

7,347 

10,676 

— 


— 

October ... 

549 

1,224 

701 

1,316 

9,462 

1 13,241 

— 


— 

November 

693 

1,340 

818 

1,526 

10,387 

i 14,664 

— 

— 

— 

December 

64S 

1,364 

776 

1,696 

10,288 

i 14,672 

i 

— i 

— 

1934, January ... 

617 

1,367 

762 

1,657 

■ 9,469 

13.762 

1,320 

15,082 I 

— 

February 

614 

1,325 

730 

1,606 

8,609 

12,883 

— 


— 

March 

588 

1,217 

686 

1,600 

7,819 

16,908 

— 

— 

— 

April 

559 

1,098 

611 

1,633 

7,064 

10,865 i 

— 

! 

— 

May 

491 

940 

584 

1,366 

6,529 

9,919 ; 

— 

j 

1 

June 

432 

841 

663 

1,272 

! 6,944 

9,152 ! 

' 



July 

405 

734 

690 

1,172 

6,526 

8,427 ' 

1,132 

1 10,509 j 

i 950 

August . . . 

370 

649 

545 

1,025 

6,7851 

8,374 j 

1 

j 

i — j 

— 

September 

340 

668 i 

535 

1 1,002 

7,675 1 

10,120 1 

- j 

— I 

— 

October ... 

339 

696 ! 

697 

1 1,088 

9,344! 

12,164 


I 

— 

November 

332 

680 j 

713 

1,246 

9,760 1 

12,731 

{ 

— 

— 

December 

346 

682 ! 

760 

1 253 

9,605 

12,646 

i 

— 

— 

1935, January ... 

397 

640 1 

768 i 

1,149 

8.930 

11.884 

1 

— 

— 

February 

3H3 

619 

Si 

ec 

i-- 



! 





♦ Included in total. 


U.S. CONSUMPTION OF COTTON BY VARIPOTES. 
(Running Bales OOO’s: “Foreign” in Equtvalknt 500-ijb. Bales.) 


193S-34. 

Total. 

Daily 

Rate. 

Upland. 

American 

Egyptian. 

Egyptian. 

Other 

Foreign. 

lATuers 

not 

Included. 

November ... 

476-4 

22-1 

461-8 

0-9 

90 

3-6 

59-1 

December ... 

348-4 

19-4 

338-9 

M 

6-2 

2-2 

61-6 

January 

608-0 

22 3 

493*8 

M 

10-2 

29 

67-8 

February ... 

477-9 

24-2 

463*8 

1-5 

9-3 

33 

69-7 

March 

643-7 

24-7 

627-9 

1-3 

10-7 

3-8 

74-5 


612-7 

24-4 

499-1 

M 

8-6 

4-0 

67-8 

519-8 

22*8 

607*1 

1-0 

7-4 

43 

63-9 

June 

! 363*4 

17-3 

352-9 i 

1-0 

6-3 I 

3-2 

66-0 

July ... ; 

369-4 

17-1 

349-7 1 

0-6 

! 6-1 

3-0 

63-0 

1934-36. 

August 

I 420-9 

18-3 

409-4 

0-8 

i 

7-8 i 

2-9 

61-2 

September . . . 

296-0 

160 i 

289-3 

0-3 

4-5 1 

1-9 

64-7 

October 

620-3 

22-9 1 

606-6 

0-9 ! 

10-4 } 

2-5 

57-4 

November ... 

477-1 

22-2 ; 

465-1 

0-8 

8-6 1 

2-7 

61-4 

December ... 

1 413-6 

21-8 ! 

403-6 

0-8 

1 6-8 1 

2-6 

62-1 

January 

1 646*8 

24-0 

534-3 

0-9 

8-7 

2-9 

61-8 
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mGHEST AOT) LOWEST FUTURES PRICES. 




American, 


Egyptian (Liverpool). 

1933-34. 

New York, 

Liverpool, j 

Sahel. 

Uppers. 


High. 

Low, 

High. 

Low. 

High. 

Low. 

High. 

Low. 

November 

10-30 i 

9-41 

6-29 

4-78 

708 

6-52 

6-99 

5-44 

December 

10-29 

9-96 

6-20 

4-96 

7-66 

6-78 

6-99 

6-67 

January . . . 

11*49 

10-30 

6-93 

6- 19 

8-42 

7-57 

6-58 

6-99 

February 

12-54 

11*53 

6*48 

5*92 

9-25 

8-36 

7-23 

6*61 

March . . , 

12-38 

11-71 

6-40 

6-04 

8*91 

8*35 

6*99 

6-69 

April 

12-23 

10*86 

6-14 

5*62 

8-62 

7-90 

6-80 

6-18 

May 

11-59 

10-70 

6-05 

6-67 

8-37 

7-88 

6-63 

6-14 

Jime 

12-52 

11-61 

6-66 

5*94 

8*48 

8*22 

6-98 

6-65 

July 

73-35 

12-03 

6-97 

6-28 

8*60 

8-10 

7-31 

i 6-75 

1934-35 
August . . . 

13-84 

i 12-97 

7-23 

i 6*77 

8*71 

8-29 

7-54 

' 7-19 

September 

13-43 

1 12*35 

7*00 

1 6-57 

8-65 

7-87 

7-59 

i 7-02 

October ... 

12-53 

' 11-96 

6*70 

I 6-43 

8-21 

7-65 

7-19 

1 6-74 

November 

12-66 

1 12-02 

6-80 

1 6-45 

8-85 

7-99 

7-58 

' 6-97 

December 

12-72 

1 12*44 

6-89 

6-64 

8-79 

8-46 

7-64 

1 7-38 

January ... 

12-75 

I 12-27 

6-94 

! 6*75 

8-72 

8-51 

7-75 

i 7-66 

February 

12-73 

! 12-26 

6-88 

i 6-68 

8-58 

8*36 

7*57 

: 7-38 


Maximum and minimum figures in each season are given in italics. 


LIVERPOOL SPOT PRICES OP AMERICAN WITH OTHER VARIETIES 
AS PERCENTAGES (Last Friday or Each Month). 


1933-34. 

American 
(Middling). 
Pence per Lb. 

Indian No. 1 
Fine Oamra. 

West African 
(Middling). 

Brazil Per- 
nam (Fair). 

East African 
(Good Fair). 

1 

|l 

|;o 

Sahel 

{F.O.F.). 

November 

6-09 

77-6 

100-0 

102*9 

114-7 

120-6 

112*6 

137-7 

December 

6-33 

76-6 

100-0 

100-9 

114-1 

124*4 

113-6 

146-2 

January . . . 

6-07 

74-0 

99-2 

99-2 

111-6 

120-6 

109-9 

140-4 

February 

6-67 

73-2 

98*6 

97*8 

107*6 

118-0 

107*9 

136-6 

March ... 

6-35 

70*1 

98*4 

94*6 

107-9 

118*9 

108-0 

137*6 

April 

6*88 

70-9 

100-0 

94*9 

109-4 

121*3 

106*6 

137-2 

May 

6*20 

76-2 

99-2 

96-2 

108-9 

120-2 

107*6 

135*8 

June 

6*84 

73*2 

99*3 

95-6 

107*3 

118-3 

102*8 

122*1 

July 

6-97 

72*5 

98*6 

96*4 

106-6 

117*2 

104*0 

122-0 

Season' t average 

602 

76-1 

99-6 

98-8 

110-8 

121*4 

110*3 

133*7 

1934-36. 
August ... 

7-11 

70-6 

99*3 

96*6 

106-6 

116-2 

106*1 

122*9 

September 

6*91 

69*8 

99*3 

96*4 

106*6 

116*6 

103*9 

121*7 

October ... 

6*92 

68*1 

98*6 

96*7 

107*2 

114*6 

105*2 

118*8 

November 

6*96 

70*7 

98*1 

96*3 

106*8 

114*7 

108*8 

129*3 

December 

7*20 

73*8 

98*2 

96*4 

107*9 

113*6 

109*4 

124*2 

January ... 

7*08 

77*6 

98*6 

96*8 

109*9 

113*4 

112*6 

127*1 

February 

7*10 

77*5 

99*3 

96*6 

110*6 

113*4 

107*3 

124*8 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

176. Report on Conditions and Prospects of United Kingdom Trade in 
India, 1933-34. By Sir Thomas Ainscough. (Issued by the Dept, of Overseas 
Trade.) Cotton Exports . — The strenuous efforts which are being made by the 
Lancashire Indian Cotton Committee, with the active co-operation of all sections 
of the Lancashire cotton industry, to promote the greater use of Indian cotton 
in Lancasliire, are bearing ai)imdant fruit. In 1932-33 Indian cotton represente d 
4 per cent, of Lancashire’s total consumption from all sources, whereas in 1933-34 
the figure had doubled at 8 per cent. 

177. Lancashire Indian Cotton Committee. The first annual report of the 
Lancashire Indian Cotton Committee was issued on February 1 . An introductory 
chapter explains how the Committee, with Sir Ricliard .lackson as Chairman, 
was set up in the autumn of 1932 by the President of the Board of Trade in 
pursuance of an undertaking given to the Government of India at the Ottawa 
Conference held in July of that year. The Committee was enlarged in 1934 
following the return of the British Textile Mission, which visited India, under 
the Chairmanship of Sir William Clare Lees, to diseuss matters of mutual interest 
with representatives of the Indian cotton industrjs and to make representations 
to the Government of India. The report of this Mission stresses the desirability 
of a policy of economic reciprocity such as the Oommiitt'e has set out to foster. 

In a letter printed at the l)egiuning of the report, the President of the Board 
of Trade expresses the Government’s appreciation of the excellent work 
done by the Committee, and states that the rejiort contains a most effective 
exposition of the problems connected with the greater use of Indian cotton in 
this country. 

Chapter II. deals with the facts of the Indian cotton position. Commenting 
on the progress made in the consumption of Indian cotton in Lancashire, it 
states that imports in the 1933-34 season exceeded those for the previous season 
by 67 per cent., this increase being due in very great measure to the work of the 
Committee. The Committee is of opinion that the future of India as a producer 
of raw cotton cannot safely l>e left to bo determined by the operation of the price 
factor alone, but that it depends to a very largo extent on the degree to wliich 
successful endeavours can be made to organize and regularize agricultural pro- 
duction in India itself, and upon a considered and efficient commercial policy 
designed to meet the circumstances of the oversea as well as her home market. 

The results of the Committee’s efforts to popularise Indian cotton in Lan- 
cashire are discussed in Chapter III. The aim has boon that ever}- unit in the 
industry should l)e encouraged, other things being equal, to “ prefer Indian.” 
Lists have been drawn up of spinners making yam from Indian cotton and of 
manufacturers weaving cloth containing yam made from Indian cotton. By 
constant personal approaches and by practical demonstrations of the commercial 
and technical advantages of Indian cotton, the Committcio has tried to extend 
these lists from week to week. The result has been that many firms who pre- 
viously were averse to using Indian cotton have begun to use it and find it satis- 
factory. In addition, the Committee has organized displays at the British 
Textiles Exhibitions in 1934 and 1935, which have shown the wide range of 
products being made with technical success and commercial advantage from 
Indian cotton, and there can bo no question that they have created a great 
impression on the minds of buyers throughout the trade. “ The goodwill in 
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Indian cottons, which the work of the Committee is creating, bids fair to oon< 
stitute an asset of lasting value.” 

An extensive account is given of the technical investigations which have been 
made respecting Indian cotton. Th e Committee at the outset recognized that 
its efforts in other directions would be in danger of proving ineffective after a 
time if spinners who loyally responded to the appeal to substitute Indian cottons 
encountered difficulties with which they could not cope on technical grounds. 
To obviate this danger the Committee has taken two important steps: in the 
first place, it has instituted an Advisory Panel to be at the service of spinners 
desiring advice on technical matters; and secondly, it has enlisted the oo-opera- 
tion of the Shirley Institute in carrying out investigations on a number of specific 
points arising in the processing of Indian cottons. 

Another chapter deals with the work to be done in India. The Committee 
stresses the need for complementary efforts to l>e made in that country to lay a 
stable foundation for an increased off-take in Lancashire of Indian cotton. 
Owing to the relative smallness of the Lancashire market in the past as compared 
with the Indian home and Japanese markets, there has boon little incentive 
to private enterprise in India to cater for it. It is now being increasingly realized, 
however, that any considerable increase in the absorption of Indian cottons by 
Lancashire is dependent primarily upon a high degree of regularity and reliability 
in the supplies available from season to season. The practice of mixing widely 
different varieties of Indian cotton is discussed, and the Committee suggests that 
the only remedy for this evil is such improvement in the measures in force in 
India as will prevent the practice being followed in ginning and pressing factories. 
Appreciation is expresscxl of the efforts of the Indian Ckuitral (k)tton Committee 
to improve the yxjsition, and also of the endeavours that are being made to 
increase the production of new and improved types of cotton in different districts 
of India. 

In the concluding section of the report the Committee makes some general 
ol)servations on the Imperial economic policy which brought it into being and 
rendered the work so imjK^rtant and desirable. Finally, an appeal for “ give 
and take ” is made to those in this country and in India who are working along 
complementary linos towards the same goals. 

The following appendices are included in the report: Statistical Tables and 
Charts; Spinners using Indian Cotton, and Yarns Produced; Manufacturers 
usiiig Indian Cotton; List of Piecegoods, etc,, made in Lanctishiro from Indian 
Cotton ; Suppliers of Indian Raw Cotton, (a) in India, (b) in the United Kingdom. 

The report is a document of great merit. Copies will hi) supplied free on 
request to the Secretary of the Committee, at the Royal Exchange, Manchester 2. 

178. Indian Central Cotton Committee. Wo have received from the 
Publicity Officer the following notices ; 

Facilities for Training at the Technological Laboratory, Matunga, Bombay. 
Two students will be admitted for training in the elements of spinning and 
routine methods of testing cotton fibre and yarn. The course will normally 
last for six months, and a fee of Rs. 50 only will be charged for the full course. 

DeveJopment of Cotton-Orowing in Sind. Discusses briefly the important 
development of cotton cultivation in Sind, and the progress made by the various 
schemes financed for the purpose by the Indian Central Cotton Committee, as 
recorded in the Ann. Rpt. of the Dpt. of Agriculture, Sind, 1932-33. 

Development of Cambodia Cotton in Coimbatore District. Summarizes the 
progress made since 1919. 

Development of Cotton Cultivation in the Central Provinces, Deals with the 
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{progressive expansion of the area under Verum cotton, and the practical achieve- 
ments of research on cotton problems, financed by the Indian Ck^ntral Cotton 
Committee, as recorded in the Ann. Rpt. of the Dept, of Agriculture, Central 
Provinoee, 1933-34. 

179. Tjbchnological Reports on Standard Indian Cottons, 1934. By 
N. Ahmad, (Tech, Bull. Ser. A., No. 26, 1934, Ind. Cent. Cott. Comm.) The 
reports contain the results of tests on Standard cottons of the eleven seasons 
1923-34. As in former years, the Agricultural details, Grader’s report, Fibre- 
properties, Spinning testa, and Remarks are given for each of the sixteen 
varieties testcHi. This year two cottons, C.A.9 from United Provinces, and 
Hagari 25 from Madras Presidency, have becm omitted, the former being no 
longer grown on a commercial scale, and the latter l>eing replaced by Hagari 1. 
Ton of the cottons showed improvement over last year, while throe gave the same 
and three gave poorer results. The varieties showing improvement were: 
Jayawant, 1027 ALF, Wagad 8, 289 F, C. 402, Verum (Nagpur), Umri Bani, 
Co. 2, Hagari 1, and Karunganni C. 7. 

180. Indian Industrial Research: Organization. (Naiire, 134, 1934, p. 789. 
Abstr. from Summ. of Curr. Lit., xiv., 24, 1934, p. 685.) “Recent industrial 
developments in India are briefly discu8.sed, and the necessity for scientific 
research as a basis for future industrial advance is pointed out. A recent 
oonferonoe ado])ted a proposal for the establishment at the Aliporo Test House, 
Calcutta, of a Research Bureau under the general suj)ervision of the Chief 
Controller of Stores, Indian Stores Department, the duties of wliich are to be 
mainly advisory. It is questionable whether such a bureau wdll bo likely to 
stimulate research on a broad and fundamental basis. Conditions in India are, 
in many rcispc^cts, very different from those ]x>rtaining elsewhere, and in a 
country where sujx^rabundant labour requires employment it seems essential 
that so far as }X)ssible small scale (cottage) industries should be encouraged. 
This is possibly intended to be the primary function of the proposed bureau. 
It is apparently anticipated that the larger industries will bo in a position to 
provide their own research facilities, and that no direct encouragement or 
interference by the State is required. With the exception of the Indian Cotton 
Committee, no organization in India appears to be planning long-period resoarch 
on fundamental problems. The formation in India of a Department of Scientific 
and Industrial Resoarch on the lines of those in Great Britain and other countries 
is recommended.” 

181. Bombay Cotton Annual, 1933-34, No. 15. (East Ind, Cott. Asacn., 
Ltd., Bombay.) The usual authoritative compendium of all matters relating to 
every branch of the cotton trade. Contains statistical tables of cro]>8, exports, 
imports, prices, stocks, consumption, Government notifications, etc., and is 
designed to meet the requirements of all those who are interested in the pro- 
duction, distribution, and consumption of Indian and foreign cottons, yams, 
and cloth. 

182. Madras: Cotton Cultivation, 1933-34. (Rpt. on Operations of Dpt. of 
Agr., Madras, 1933-34.) The three new strains of Cambodia (Nos. 920, 1,267, and 
1,742) which proved superior in yield to Co. 2 last year, wore also successful this 
year. At Koilpatti, strain No. C. 7 is still the most popular variety, while two 
new strains, Nos. 2,681 and 2,682, are quite promising. At Nandyal throe strains 
have been evolved which are up to the standard of N.14, giving a spinning value 
of 42*8. Of these strains, No. 656 has on an average given the highest yield. 
At Guntur Station, where selection work is done on Coconadas, about 150 single 
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plant selections were under test with No. 171 as the standard. Strain No. 20 
gave the highest yield of about 25 per cent, over the control. 

183. Indian Cotton Flower Pigments: Composition. By T. R. Seahadri. 
(Current Sci,, 2, 1934, p. 343. Abstr. from Summ. of Curr. Lit., xiv., 22, 1934, 
p. 610.) The Cambodia cotton flower is cream-coloured and contains querci- 
ineritrin, the Uppam flower is bright yellow and contains gossipitrin, and the 
Karunganiii flower is also bright yellow, but contains the two glucosides in 
equal amounts. The different colour of Cambodia, therefore, is not explained 
by the presence of a different glucoside, nor is it due to any sfKJcial effect of 
metals or pH. The suggestion is made that the glucosides exist in the free state 
in Uppam and Karunganni, but the quercimeritrin in Cambodia is loosely 
combined with some other organic substance through the hydroxyl group in 
position 3. 


COTTON IN THE EMPIRE (EXCLUDINO INDIA). 

184. The following reports have recently boon received; 

Department of Scientific and Indttstrial Research: Rpt. for 1933-34. 
Rothamsted Experimental Station: Rpt. for 1933. 

British Guiana : Divisional Rpts. of Dpt. of Agr. for the year 1933. 

Kenya Colony: Agricultural Census, 1934. 

South Africa: Farming in S. Afr. Ann. Rpt. of Dpt. of Agr., 1933-34. 
Queensland: Ann, Rpt. of Dpt. of Agr. and Stock, 1933-34. 

186. Report of Department of SoENTiric and Industrial Research, 
1933-34. (Cmd. 4,787, Pubd. H.M. Stat. Off., 1935, price 3s. net.) The 
nineteenth report contains the report of the Advisory Council and a general 
review of the work carried out under the supervision of the Boards and C/om- 
mitteos of the Department, together with a section describing the work of 
Research Associations. 

186. AFRICA. Kenya Colony: Cotton Industry, 1933-34. (Agr. Census, 
1934.) The total quantity of sex^d cotton purchased amounted to 8,305,601 lb., 
the average prices paid in the Coast Province being 8*6 cts. per lb. for “ A 
quality and 3-9 cts. for “ B ” quality. In Nyanza Province the price for “A ’* 
quality was 10-3 cts. per lb., and for “ B ” quality 4-3 cts. per lb. The cotton 
was almost entirely of non-European cultivation. 

187. Nigeria: Cotton Investigations. (BuU. Imp. Inst., xxxii., 3, 1934, p. 458.) 
From a report by the Agricultural Chemist, Northern Provinces, covering the 
period January-Juno, 1934, we learn that two experiments on the manuring of 
cotton were carried out. In one, farmyard manure was tested against a dressing 
of rotted grass, with and without the addition of mineral manures to bring the 
latter to the same nitrogen, potash, and phosphate level as the farmyard manure. 
In the other case single and double dressings of farmyard manure were tested 
against a single dressing of farmyard manure plus a single dressing of artificials. 
The manurial effect of rotted grass, as has been found l)efore, was nil, but in both 
experiments good results were obtained with artificial manures. 

The Agricultural Botanist, Northern Provinces, states that Strain L, the 
Allen selection which is being multiplied up, did not do well in 1933. The season 
was unfavourable for cotton generally, but appeared to depress L more than the 
ordinary variety, particularly where soil and rainfall conditions were markedly 
different from Zaria, where the strain had been selected. In view of these results, 
distribution of L will bo confined for the present to those districts which are 
similar in soil and rainfall conditions to Zaria. 
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In the report of the Botanical Section, Southern Provinces, it is stated that 
the yield of Improved Ishan A at Moor Plantation was considerably lower than 
those recorded for previous years. This was mainly due to the adverse weather 
conditions experienced. Three other Ishan strains, selected after crossing on 
the lint character as superior in this respect to Ishan A, were under field trials 
for the first time, but the results of the test suggest that none of them will ever 
be good enough to replace Ishan A, and further work on these cottons will bo 
deferred for the present. 

188. Nyasalakd: Cotton Cultivation, 1934-35. A report from H.M. Eastern 
African Dc^pendencies Trade and Information Ofiioe for the month of Noveml^er 
states that “ natives are showing great keenness in cotton planting, and seed 
issue accompaiiitMl by encouragement and careful instruction, is going on 
satisfactorily in all suitable areas.” 

189. Cotton Industry, 1933-34. {Crown Colonist, December, 1934, p. 584.) It 
is stated that “ a favourable market has enabled the native growers to receive 
an average price of l id. a pound for their cotton, and over £40, (KK) has been 
disbursed to them this season. The distribution of seed for 1935 has been 
largely increase<l, and it is ho{>ed that the crop for next year will bo doubled. 
Not only is expansion Ix'ing aimed at in areas hitherto under cotton, but new 
areas are Ixung <>|Kuied up.” 

190. South Africa: Cotton Cultivation, 1933-34. {Farmg. in S. Afr., ix., 105, 
1931, p. 477.) IVora this re|X)rt we quote the following: “ Owing to an improve- 
ment in the market a much larger area was placed under cotton during 1933 
than during the previous year, and in spite of damage causexl by floods along 
the Orangti River, an increase is expected in the yield for the 1933-34 season. 
Prices have distinctly improved since the last planting sea.son, being at present 
nearly 7d. j>er lb. This rise in price is, however, attributable mainly to a decrease 
in the area plankxl to cotton in the United States, and the serious drought by 
which the industry has been confronted in that country. 

“ It would a.j>{K'ar that there are indications of a rovdval in the cotton industry, 
especially as there is a {xjssibility of the improved price level lau'ng maintained 
for a further twelve months, which may induco cotton grov\a;rs to extend the 
area planted, provided climatic and other conditions are favourable. A hopeful 
sign is that the quality of the cotton already gathered is much bettor tlian has 
been the case for the past three years.” 

The floods along the Orange River prevented the continuance of the cotton 
experimental work at Kakamas {Station, but at the BarlK^rton Station, under 
the control of the Empire Cotton Growing Oor}X)rat.iori, cotton problems were 
intensively studied . 

During tlic season enormous damage was caustx.1 to all crops in the Union 
by swarms of Red and Brown locusts, and in addition the cotton crop suffered 
injury from boll worm. 

191. Cotton Industry. Prospects for 1934-35. (Crops and Markets, December, 
1934.) Owing to the steadiness of the cotton market and the fair planting 
conditions generally, a larger acreage has been planted throughout all areas. 
Growing conditions to date have l)een good. Slight bollworm infestation in 
ratooned crops has been reported from the Eastern Transvaal, and a little damage 
to young crops by locusts in the Orange River area. 

192. Sudan: Expenmental Work in 1932-33. Section, of Botany and Plant 
Pathology, By R. E. Massey. (Ann. Rpt. Oezira Agr. Ees, Serv., 1933.) Excep- 
tional rainfall experienced in the Gezira in June provided conditions favourable 

XII. 2 10 
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to the persistence of ratoon growth from the stumps of cotton plants in the 
previous year’s cotton land. The ratoons were in many cases already infected 
with leaf curl, and the presence of large numbers of white flies led to rapid in- 
fection of the now crop. The method of clearing the old crop by chopping at 
ground level was found inadequate, and a hand tool, by which the whole plant 
and root could be pulled up, was devised and tested V)y the Section. The principle 
was adopted by the Sudan Plantations Syndicate, who with a modified model 
of their own design disposed of the remains of the entire crop at the end of the 
season. A quantitativf? examination, made in conjunction with the Plant 
Observation Section, of healthy and leaf curl plants of the same age, size, and 
development indicated that the reduction of yield caused by leaf (?url disease 
may amount to 50 j)er cent. 

In comiection with blackarm disease, it was ascertained that the amount of 
blackarm developing on the new season's cotton at the Gezira Research Farm 
between 0ctol)6r 30 and November 9, 1932, was directly influenced by the 
position of the plot in relation to the previous year’s cot ton, the gn atest infection 
being on land adjoining that on which cotton w^is grown the previous year, in 
which infected debris might be expeettd to occur. This infected debris can, 
under certain conditions, give rise to a heavy infection of n(‘w^ cr(»p seedlings, 
but it has l>een found that flooding, w^here it can be (‘arrifxl out, is 

entirely effective in killing out the organism. Wla n strips of cotton were sown 
in concentric arcs at increasing distances from badly infected cotton in an 
adjacent plot, the sector of the circle bordering the an-s being divided into tw'O 
equal portions, in one of which the natural growtli of weeds was left untouched, 
in the weeded sectlcuis the organism spread to a distaiu^e of 217 yards, whereas 
in the others it spread only 90 yards, the w^(mx1s evidently acting as barriers 
to spread. No seed-borne infection occurrtKl in the Gezira wdierevcr seed wiis 
sown which had betm disinfected w ith Abavit B. 

Otlier diseases encount-ered were Fusarium solani, which was isolated from 
the fine rootlets of wilting cotton, and Macrophom/ina phaspoli, which caused 
widespread seedling infec^tion, but little eventual l(jss of crop. 

193 . Cotton Plant: Growth under Irrigation in the Sudan. By F. 
Crowther. (Ann, Botany ^ 48, 1034 , p. 877. Abstr. from Surnm. of Curt. lAt.t 
xiv., 23 , 1934, p. 620.) An experiment is descrilx^d on the effects of water and 
nitrogen supply on the development and physiological processes of the cotton 
plant grown under artificial irrigation in the Sudan. The results show the 
function of nitrogen in stimulating meristemaf ic activity, and of water in exten- 
sion growth. Net assimilation rate is unaffected by water or nitrogen supply 
during the main growth phase. The bolls are found to exert a dominating effect 
on the whole plant when their development begins, resulting in cessation of 
apical growth of the main stem and in the stoppage of nitrogen uptake from 
the soil, presumably through checking of root growth. The nitrogen supply 
to the plant as a whole is interrupted at the time of the most serious drain on 
the nitrogen reserves of the plant by the developing bolls. It is suggested that 
the cessation of root growth ojierates through interference with the carbohydrate 
supply to the roots. 

194 , Ta^stganyika. Cotton Industn/, 1933-34. (Crmvn Cohnist, December, 
1934, p. 683.) In the Eastern Province, owing to excess of rain and lack of 
sunshine, the cotton crop has been a failure. Instead of the anticipated 17,000 
bales, probably not more than 6,000 bales will be exported. On the other hand, 
Mwanza Province, which has suffered from a drought which caused an almost 
complete failure of the groundnut crop, has reaped a remarkable cotton crop. 
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Cotton Btoree overflowed, and mountains of raw cotton, sometimes 30 and 40 
feet high, rose outside the stores, while thousands of natives lined up to sell their 
produce. Mwanza town ran completely out of money as a result of the un- 
expected demand, and more than £100,000 was distributed within a few days to 
the outlying districts. Motor vehicles of all descriptions travelled day and night 
in a desperate endeavour to relieve the congestion and move the crop before 
chance showers caused loss and damage. It is reported that the record number 
of 21,000 bales has been collected. This unexpected result during conditions 
of severe drought raises an interesting point for investigation in regard to con- 
ditions which may suit the crop. 

195. Uganda: Cotkm Prospects, 1934-35. The report for January, recently 
received from the Dept, of Agriculture, states that in general the rains continued 
throughout December, and in B Uganda and Busoga, where normal temperatures 
obtained, there was some improvement in crop prospects. East of the Nile, the 
extension of the rains was accompanied by cloudy weather and subnormal 
temperatures, which conditions retarded the growth and ripening of the crop. 
In the Eastern Province early buyings indicate that, as a result of adverse grow- 
ing conditions, th(‘ grade of raw cotton will l)e below that of last year. At the 
end of December a total production of 250,000 bales was estimatwi. 

196. Cotton Jmiustry, 1934-35. Prom the March number of the Crovm Colonist 
we quote the following: “Cotton buying is in full swing. The ginners have 
formed co-operative pools throughout the country for a period of five years, 
and this is generally accepted as a good move. The buying price is controlled 
by (government, who are endeavouring to assure that l)oth the grower and the 
biiyer obtain fair and economic pri(;eB. Raw cotton is being bought at Sh. 13.50 
tK>r 100 lb., which is alK)ut Sh. 3 more than was paid last year, while lint is about 
58 cents per Ib., which is 10 |X)ints higher than last year. Arrivals of cotton, 
however, are not very free, growers holding back and hoj)ing for Sh. 15, A 
total crop of 250,000 bales is confidently expected. Cotton seed is quoted 
at Sh. 20 pc^r ion f.o.r. Uganda stations, and at this price coneiderable 
business has been done. The whole crop will be exported at this price, which 
is Sh. 10 higher than last year. During 1934 cotton tax co}locte<l amounted 
to £110,189.” 

197. AUSTRALASIA, Queensland: Cotton Cultivation, 1933-34. {Ann. Rpi. 
of Dpt, of Agr, and Stock, 1933-34.) The outstanding experiences of the season 
were the record crop ginned and the progress made in developing Buj>plies of seed 
of the varieties producing the medium staple cottons wliich are now required 
hy Australian spinners. A total of 26,649,617 lb. of seed cotton was produced, 
which is approximately 46 per cent, greater than the previous record for the 
State — 18,182,642 lb. in the 1924-26 season. Unfortunately, there was no 
corresponding improvement in the marketing of the crop. Mid - seasonal 
diffioulties and uncertainties concerning cotton sales affected the financing of 
the first advances to the growers. On being given a definite assurance that the 
Federal fiscal policy relating to cotton would not be altered during the calendar 
year, the spinners agreed to take half the crop harvested. The tariff position 
48 still uncertain, and the question whether the Australian spinning industry 
will develop further cannot yet be determined. Fiscal stabilization is a mattc^r 
of first importance to farmers generally, for additional reliable cash crops, such 
ae cotton, are required in the agricultural economy. 

The standard of cultivation has improved steadily year by year. At the 
OaJJid© Research Station reliable results were obtained from most of the experi- 
ments. As a result of the work in pure seed production sufficient seed of the 
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Durango variety will be available to meet all demands, and of Lone Star variety 
to plant 50,000 acres. 

The principal pests encountered were the corn earworm (Heliothis obsokta), 
rough bollworm (Earias hne^eli)^ pink bollworm (Platyedra gossypieUa), and the 
cutworm (Euxoa radians). Although pests and diseases caused considerable 
economic loss, they were not so widespread in their incidence as in former years. 

198 . WEST INDIES. Sea Island Cotton Industry. {The Vince, ntiauy 
29/12/34.) The annual general meeting of the West Indian Sea Island Cotton 
Association was held in Montserrat in November, 1934, when delegates from 
most of the cotton -growing islands attended. Important matters dealing with 
the industry were discussed. The Advisory Committee in England of the 
Association have met at frequent intervals during the past nine months, and an 
outline of their work was given to the Association by a member of the Committee. 
Suggestions for the more effective control of pink bollworm were discussed by 
the Association, which also considered certain changes to the cotton seed control 
ordinance. The enforcement of this ordinance has contributed largely to the 
improvement in quality of the cotton productxl in the Islands. 


COTTON IN EGYPT. 

199 . Cotton Productiton in Egypt. By P. K. Norris. (Tech. Bull.y No. 451, 
U.S. Dpt. Agr, Washington, D.C., 1934.) A very readable account rd cottfm 
cultivation in Egypt, giving a good general description of climatic eonditums, 
soils, irrigation, population and labour supply, land tenure, crop rotations, 
costs, acreage and production, yields of different districts, factors influencing 
yields, pests, diseases, cotton varieties, Government action and policy, factors 
influencing future cotton production, etc., all illustrated with taVdes and 
photographs. 

200. Egyptian Cotton Year-Book, 1933-34. We have received from the 
Editor a copy of this publication. It contains complete information on the 
season’s principal events and prospects for 1934-35, agricultural and cotton 
statistics for the past nine years, and the following among other short articles 
by specialists on trade and technical matters: “ Tlu^ Eg;yT)tian Cotton Variety 
Problem as Seen from Giza” (C. H. Brown); “The Possible Extension of Cotton 
Cultivation in Egypt” (H.E. Negib Bey Ibrahim); “ Estimating the Egyptian 
Cotton Crop” (M. A. Sirry Eff.); “The Fungous and Bacterial Diseases of 
Cotton in Egypt” (T. Fahmy); “A Spinning Test Station in Egypt” (H. A. 
Hancock). 

201 . “ Egyptian Supplement.” (Man. Guar. Coml.y 11/1/35.) Contains 
much useful and interesting information regarding cotton matters, the financial 
IX)sition, Civil Service, education, banking, transport, irrigation. Government 
aid for agriculture, etc. 

202. A Plan of Control for Egyptian Cotton : The Problem of the 
Consumption Side. By Col. B. H. Waters-Taylor and J. I, Craig. (Egypt. 
Supplmi. Man. Guar. Coml.y 11/1/35.) The creation of a Cotton Price Executive 
is suggested, and the functions of such a body are discussed. 

203. Egyptian Cotton: The Indispensable Minimum. By G. Pilavachi. 
(Egypt. Supplmt. Man. Guar. ComL, 11/1/36.) It is considered that the indis- 
pensable minimum of Egyptian cotton, without which the cotton industry 
could not get on, is 350,000 bales, mostly Sakel, Maarad, and Uppers. 
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204 . Finakcing the Cotton Crop. By Sir E. Cook. (Egypt, Supphnl, Man, 
Ouar. Coml.f 13/1/35.) Deals with the changes in the credit system. 

205 . The Progress of Cotton Research: Four Factors in Crop Control. 
By W. L. Balls. (Egypt, Supplmt. Man. Omir. (Jornl.^ 11/1/35.) The author 
writes: “ There are four controllable conditions whereby we are able to produce 
nowadays as big a crop from the flowers of Junc-July as our predecessors were 
able to make with all Augu.st, 8cpteml>er, and part of October available to them 
in addition. These factors are closer spacing, sand sowing, early sowing, and 
early watering. The interesting thing about them is that when they are used 
in combination the cost of cultivation is scarcely increased at all, provid(*d that 
the extra watc^r is available.” 

206 . Tub Future of Sakel. By H. Enan. (Egypt. Supphnt, Man. Ouar. 
ComL, 11/1/35.) The author is of opinion that Sakel will always be in demand, 
and that a quantity of 160,000 to 200,000 bales a year will always find a ready 
market. A price for Sakel equivalent to 20 to 30 |x^r cent, over IJp|X)r8 is 
considered to be the minimum margin to keep it profitable. 

207. Egyitian Co'rroNS: Charact eristics. By G. A. Ela. (Min. Agr. 
Egypt. Plant Breeding Section, D^aflet No. 4, 1932. Abstr. from Summ. of 
Curr. Lit., xiv., 21, 19.34, p. 563.) A short account of each of the existing 
commercial varieties t)f Egyptian cotton and the ncAV strains produced by the 
Plant Breeding Section — viz., Ashmouni Gedid and Malaki, Zagorji Malaki, 
Giza 3, 7, and 12, Nabda, Sakha 4 and 11, and Sakel Domains Gtxlid No. 310. 

208. Egyptian C'otton : 1‘2ffect of Chemicals on Colour. By — . Kazet. 
(Spinn. u. Weh., 52, 43, 1934, p. 8. Abstr. from Sunun. of Curr. Lit., xiv., 22, 
1934, p. 603.) When Egyptian cotton is requircxl in its natural colour the 
impurities should Ixj removed by suitable washing treatmeuts. Alkalis and 
soap-like agents affect the colouring matter in the raw cotton. On treatment 
with alkalis Egyptian cotton turns redder and sometimes acquires a violet tinge 
which does not change on subsequent Avaslung. After-treatment with acids 
causes a change to an orange or yellowish shade. Formic and acetic acids are 
recommended for this treatment. The colours obtained in this way arc perfectly 
fast to water. 

209 . Varieties of Egyptian Cotton. By 1. 8. Varuntsjan. (Bull. l7Vudy] 
Zaknihi Pop. Set. Ser. 29, lt)33, p. 51. From Phinl Breeding Abstracts, v., 1, 
ltK14, p. 41.) After a brief discussion of the value of the Egyptian (H)ttonH and 
the history of their cultivation, the author refers to the work of the Sr;viet 
broe<lers in demonstrating the jxissibility of their aoelimatization in the Soviet 
Union and the sck^ction of strains suitable for cuitivation there. Indications 
are given of the cultural measures necessary to grow these cottons, and then 
follows a botanical description of the Egyptian cottons as a group and of the 
main varieties individually. 

210 . Maarad Cotton: Cultivation in Egypt. Soc. Royalo d’Agriculture, 
Cairo. (Rapport du Conseil di" Admmistration, 1932-33, presented 1934. Abstr. 
from J. Text. Inst., xxv,, 12, 1934, A558.) Most of the research done in 1932-33 
ooncemed the improvement of Maarad cotton with resixict to wilt resistance 
and fibre qualities, the numlxM of flowers per plant, and the effects of kiaf removal 
on fruiting and maturity. A propaganda campaign for Maarad cotton has 
increased sales of seed and maintaincxl prices. It is hojxxl to find a foreign 
market for the seed on account of the high oil content. 

211 . The Nature op Soil Deterioration in Egypt, By D. S. Grade et al. 
(Tech, and Sci. Serv. Bull. No. 148, Min. of Agr. Egypt, 1934.) A preliminary 
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account of the causes and nature of the deterioration of fertile Egyptian soils. 
The subject is dealt with under the following heads: Types of Water Movement; 
Features of Basin Land; Description of Types of Infertile Soils; Interrelation of 
Typi^s of Infertility; Classification of these Infertile Soils; Processes Involved 
in the Formation of Infertile Soils; Deterioration of Land in General; Effects 
of Soil Deterioration on Crop Yields; Necessity for Drainage; Prospects of 
Amelioration of Deteriorated l^nd. 

The author states, in conclusion, that “ throughout the country soil deteriora- 
tion is undoubtcxil}'^ coming to be associattKi in the public mind more and more 
with poor drainage conditions. The installation of an inUmsive drainage system 
should, however, be regarded as a purely preventive measure. It is advocated 
mainly from the point of view of the conservation of the fertility of fertile land 
and only secondarily from the point of view of the reformation of deteriorated land. 
A serious warning must be given that, even with good drainage, the amelioration 
of land already deteriorated may be disappointingly slow." 

COTTON IN THE UNITED STATES. 

212. Thb American Cotton Industry, By A. F. W. Coulson. (Text. Wkly., 
xiv., Nos. 352/3, 1934.) A study of conditions in the American cotton textile 
industry prior to the formulation of the Code of Fair Comf>etition, the effect of 
the code on the cotton industry’s policies and organization, and the changes 
which have taken place under the code from July, 1933, to August, 1934. 

213. The American Cotton Industry. By G. A. Sloan. (Text. WJdy., xiv., 
365, 1934, p. 455.) The experiences of the first year under the Code, proct^ssing 
tax, etc,, are discussed. 

214. American Cotton in 1933-34. By G. W. Fooshe. (World Textiles Supf)le- 
ment Man. Quar. Goml.f 6/10/34.) A detailed discussion of recent events and 
present tendencies. The author states there is frank concern among some of 
the most able growers, shippers, and financiers in the South over the gradual 
contraction of foreign outlets for American cotton, and over the probable irre- 
trievable loss of the supremacy of the South in cotton production if the present 
policies of the Administration of curtailing acreage and artificially maintaining 
prices are continued. It is pointiid out that markets once lost are extremely 
difficult to regain, and that the South may be surrendering a priceless heritage 
for a mere mess of pottage in the form of temporary increase in farm income. 

215. Providence and Politics. By C. T. Revere. ( World Textiles Supplement 
Man. Guar. Cond., 6/10/34.) A description of how the reduction of 4,000,000 
bales in the new American crop has been brought about — more by the action 
of nature than by that of the Government of the IJnitfxi States. Owing to the 
action of the drought, Texas, which under the Bankhead Act should have declined 
to 3,237,000 bales, is only producing 2,383,000 bales. 

216. American v. Outside Growths of Cotton. By A. B, Cox. (Int. CotU 
Bull., xiii., 49, 1934, p. 45.) A summary of the situation, in which the author 
points out that “ foreign countries have increased acreage more than enough 
to offset the forced decrease in the United States,’* and is rather pessimistic as to 
the possibility of the United States regaining the markets lost. 

217. pRocEEDmas of the 38th Annual Convention of the American Cotton 
Manufacturers’ Association. (Pubd. by the Assen. at Charlotte, N. Car., 
U.S.A. Abstr. from J. Text. Inst., xxv., 12, 1934, p. 422.) The Convention 
was held at Charleston, South Carolina, in April last. The report contains two 
addresses of note: firstly, that by the retiring President of the Association, 
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T. M, Marchant, who dealt, among other matters, with the position of the cotton 
textile industry in the States, and who furnished a number of tables dealing with 
employment, wages, cost of living, etc., in the industry. The second outstanding 
address was that by G. A. Sloan, President of the Cotton Textile Institute, who 
dealt with the incidence and c>iK*.ration of the National Recovery Act, and more 
particularly in regard to its application in the cotton indiistry. The rej>ort 
of his address is illustrated with graphs of hourly wage rates, weekly earnings, 
employment, and cotton consumption over the period 1929- HK14. 

218. Textilkb in the United States. By W. Whit tain. Rrc ., lii., 

621, 1934, p. 60.) Deals with tlu^ reduction of the cotton svirjiliis, the problems of 
the textile trades, and the costs of pickiifg cotton. In connect ion with the last 
the author 8tat(^H that detinite data have now bein published for the first time 
by the Crop Reporting Board. Wage rates declined steadily from 1.25 and L27 
dollars per 1(K) lb. bcchI (ud ton picked in 1924 and 1925 to 41 cents in 1931. From 
1931 to Noveraber, 1934, wage rates increased to 60 cents per 100 lb. (Approxi- 
mately 300 lb. seed cotton is equal to 1 00 lb. lint. ) Tlie lowest two years’ averages 
of the eleven were, for the United States, 1931 at 41 cents, and 1932 at 42 cents. 
When it is borne in mind that for the average ])ieker w'orking from daylight to 
dark, 100 lb. stM^d cott^m per day is a good average, it is not difficult to envisage 
the deetitute eonditien of this Inige projiortion of agricailtural 'W'orkers. 

219. World Textiles: With a Review of American Cotton. (Pubd. by 
Man. Guar. Coml., Oidober 6, 1934.) Contains, among others, interesting 
artick« dealing with tlio American cotton crop 1933-34, cotton, rayon, silk, 
linen, lind wool]<‘n fabrics, hosiery and lace novelties, and machinery developments. 

220. Thb Effect of Shade on American Cotton. By R. L. Knight. {Kvipirt 
Jour, of Exp. Agr., iii., 9, 1935, p. 31.) The experiments were designed as a 
preliminary investigation to determine by means of artificial sliades the effect 
of continual clouds on American cotton. In the first year's work an area shaded 
w'ith ewarse wliitc cotton cloth is compared with an equal unshaded area. 
The second year’s expi^riment deals with a triple comparison between a shade 
similar to the prev ious year’s, a heavier shade composed of a double thickness of 
hessian, and an equal unshaded portion. 

Shading with cotton cloth rcxiuccd the production of buds, flowers, and l>olls, 
and also the shfxiding of these and of loaves. The incidence of biaeharin was 
lessened. Yield was reduced by nearly two-thirds. Plant-height was increased 
and also the height of the first syrnpodiura, anti the lint produced was longer. 
Pest-incidence (bollwonn, aphis, and jassid) was increa.sod. 

Under the double hessian shade, bud-production was very much further 
reduced, and flowering and boiling completely prevented. The development of 
buds in the lower region of the main stem was suppressed, so that the lowest 
sympodia were produced very high uji the stem. Sympodia were extremely short, 
and there was a largo reduction in plant-height and in the number of main-stem 
nodes. Leaf-shedding was greatly lessened and so was the incudonce of black- 
arm. Diameters of stem and root were smaller, a.s was also the proportion of 
xylem to the other tissu(^B in the stem. The roots were less lignified and rooting 
was not as deep as in the other treatments. 

The conclusion is drawm that continued cloudiness may l>e a major factor in 
lowering the yield of cotton. 

221. Cotton Seed BiiEEDTNa m America. (Int. Gott. BuU., xii., 48, 1934, 
p. 457.) More than 1,200 different names of cotton varieties cultivated in 
America have been listed, about 400 of which have been added in the last ten 
years. Comparatively few varieties now cultivatc^d have been subjected to any 
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Belection or improvement that could properly he called breeding. During recent 
years superior high-yielding varieties of Upland cotton of J J to inches staple, 
and longer, have been bred and develop^ by the U.S. Department of Agri- 
culture, State Agricultural Colleges, and competent private breeders. In 
spite of the vigorous campaign to encourage wider planting of these superior 
varieties, only about 5 per cent, of the approximately 600,000 tons of seed 
required to plant the American crop comes from seed breeders, the remainder 
being largely mixed gin -run stocks producing a large projxirtion of short, 
irregular fibre with }X)or spinning quality. 

222 . Abizona: Cotton Cultivation. By C. J. King. (U.S. Dpt. Agr. Tech. 
Bull., No. 392, 1933. Abstr. from Summ. of Curr. Lit.y xiv., 23 , 1934, p. 626.) 
An account is given of various structural modifications, and maladies commonly 
referred to as crazy top,^’ that are encountered in tlie irrigated cotton regions 
of Arizona, due to water stress often aggravated by the iinjx^rvious character of 
the soil. The field may present the appearance of l)eing sown to grossly mixed 
seed. Upland types are more affected than Pima. 

223 . Louisiana: Field Crops Experiments. (La. Sta. Bien. Bpi., 1932-33. 
Abstr. from Exp. Sia. 72ec., 71, 4 , 1934, p. 463.) Gives the results of rccicnt 
experiments including variety tests, breeding work, and fertilizer trials with 
cotton. 

224 . New Mexico; Cotton Spacing Expbhiments in the Mesilla Valley. 
By A. R. I>3ding and L. R. Lytton. (New Mexico Sta. Bull. 219, 1934. Abstr. 
from Exp. Sta. Bee., 71, 6, 1934, p. 623.) Spacing exi)eriments with Acala 
cotton made in co-operation with the U.S. Department of Agriculture from 
1929 to 1932, inclusive, provided for spacings of one plant to 12, 18, and 24 inches 
of row, 2 to 12 inches of row, blocked-out rows, and unthinned rows. Spacing of 
plants at medium distances, such as 1 or 2 plants to 12 inches of row, appeared 
most favourable for maximum early production and for large yields. Too close 
spacing tended to reduce the quantity of cotton at the first picking, and total 
yields usually were smaller than from medium spacings. Wide spacings, such as 
18 and 24 inches, did not compare favourably either in first picking or total 
yields with 12-inch spacings. In total yield, and esiKxually in the first pickings, 
the 12-inch spacings usually produced more than the blocked-out anel the 
unthinned rows. Two plants every 12 inches seemed l^etter than one every foot, 
and 12-inch rows better than 18-ijich rows. 

COTTON IN FOIiEION COUNTRIES. 

225 . Association CoTONNikRE Coloniale, Bull. No. 16 contains the announce- 
ment of the death of the Director-General of the Association, M. fidouard 
Healing. The bulletin also contains the following articles: “La culture coton- 
ni^re en A.O.F.” (Belime); “Rapport sur lea travaux effe3ctu6s par le Service 
Agronomique de TOffice du Niger pendant la campagne 1932-33,” continued 
from Bull. Nos. 14 and 15; “Utilisation du colon pour des usages autres que la 
filature ” (Dantzer). Notes on cotton in the French Colonies, cotton legislation, 
etc., are also included. 

Bull. No. 17 contains tho following papers: “Rapport sur lea travaux 
effectu^B par le Service Agronomique de rOffice du Niger pendant la campagno 
1933-34”; “ Une conference de M. Belime” (Nelson -Uhry); “La production 
cotonni^e de I’A.O.F.” (Simon); “Le coton au Soudan Anglo-Egyptien ” 
(Fontanier); “ D6veloppements agricoles r^cents au Congo Beige” (Leplae). 
The usual notes on cotton in the French Colonies, cotton legislation, etc., are 
included. 
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226 . Brazilian Cotton: Ciassification and Exports. {Indus. Text., iii„ 
32 , 1934, p. 48. Abstr. from 8umm,. of Curr. Lit., xiv., 21, 1934, p. 553.) 
StatieticH are given for the exports of cotton from Sao Paulo since January 1, 
1934, classified according to countries, together with details (J the classifioation 
according to standard types and to staple during the month of July, 1934. 

227 . Development in China. {Ini. Cott. Bull., xii., 48 , 1934, p. 554.) A report 
by Dr. Rajchman, technical adviser of the Council of the League of Nations, 
on his mission to China. It is stated that if China becomes an industrial nation, 
cotton weaving and spinning will probably be the most important of its industries. 
At present the industry is more heavily cap)italize<i and employs more lalx)ur 
than any other of the growing industries. Eleven provinces are suitable for 
cotton growing, Shansi, Honan, Hopei, Shantung, and Kiangsu Ixiing the best 
areas. The supply of cotton, however, is inadecpiate for the spindles of the 
present cotton industry. In 1932 the imjxirt of raw cotton totalleil $233 million, 
amounting to mon^ than a quarter of China’s visible adverse balance of trade. 
The industry needs at least 12 million piculs (picul— 133 J lb.) per annum, and 
with the increase in demand for cotton goods which must bo anticipated with an 
increase in the pro.sjxirity of the farmer, this need will continually become 
greater. The reason for this unsatisfactory state of affairs is due partly to the 
low productivity |K^r acre of Chinese cotton 'growing districts, and partly to the 
fX)or quality of the seed used. 

228 . China: Flans foe Assisting Cotton-Geowin g. {hit. Coft.BuU.. xiii.,49, 
1934, \). 25.) With a view to facilitating rehabilitation of thc^ cotton industry, 
it is learned that the Cotton (Vmtrol Ommittee of the National Economic 
Council, with the assistanee of several leading Chinese banks, is organizing a 
Cotton Production and Sales Co-opiTative Society, which will have branches in 
various cotton -producing centres throughout the country. Tli(‘ aim of the new 
society, it is learnt, will be to extend loairs to cotton -growers. Funds will be 
allotted to facilitate t he various pro(;esses of cotton production in the following 
pro jKirtions : Purchase of .seed and hrtilizerH, .$50,000; ginning and packing, 
$20,000; transportation and sales $200,000. Loans for the purchase of seeds 
and fertilizers will be redexuned by paying the society in cotton harvestcxl each 
season; loans for ginning and packing are to be redeemcxl in five years; loans for 
transportation and sales are to Ix^ rcxlecuned after the products arc sold. 

229 . Germany: Utilization of Amerioan CoTroN in. By T. KUngg. {Wirt- 
schaftsdienst, 19, 1934, p. 1397. Abstr. from Summ. of Curr. Lit., xiv., 20, 1934, 
p. 551.) A brief history of the utilization of Amorican cotton in Europe since 
1784. The advantages of synthetic textile fibres for Germany are pointed out, 
as this would ensure independencii of manufacturo and regularity of supply. 

280 . Greece: Cotton Cultivation. {Ini. liev. Agr. Rome, xxv., 11, 1934, p. 887.) 
The efforts made by the ( Jovernmeut towards an expansion in cotton cultivation 
are beginning to meet with success. As a result of the propaganda of the Cotton 
Institute cotton was groivn in new areas last year. The use by growers of 
selected seed and cleaning implements, and an improvement in the irrigation 
system, have contributed to an increase in the unit yield. A considerable in- 
crease in yield is expected in the present season. 

231 . Japan’s Cotton Industry. By A. S. Pearso. {hit. Colt. Bull., xiii., 49 , 
1934 , p. 109.) An interesting account of a third visit. Some of the causes of 
Japan’s success are said to be: low operative costs, low overhead charges, good 
organizations for sale, and the spirit of co-operation existing between employers 
and employees. 
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282. Japan’s Prbsbnt-Day Indtjstby. By F. K. Abe. (Ind, Text. 

xlv., 629, 1934, p. 14.) A review, from a Japanese standpoint, of the year 

1933, dealing with exports, exploitation of new markets, plans for aelf-supply of 
raw materials, ration ali'zat ion of management, reduction of costs of production, 
etc. 

283. The Cotton Teade in Japan. By P. L. Taylor. (Text. Wkly., xiv., 865, 

1934, p. 407.) Traces the history of Japan during the past sixty years, and 
surveys the present conditions in the cotton industry. 

284. Japanese Textile Industry: Development and Working Conditions. 
By J. J. Dollfus. (Bull. 8oc. Ind. Mulhouse, 100, 1934, p. 453. Abstr. from 
Summ. of Curr. Lit., xiv., 22, 1934, p. 626.) Contradictory rej>ort8 on industrial 
working conditions in Japan are briefly discussed, and the subject is studied 
from an historical point of view. Employers’ and operatives’ organizations and 
industrial legislation are discussed, and an account is given of the present working 
conditions, particularly those in the textile industry. It is pointed out that the 
success of the Japanese industry is due not merely to low wages and long hours 
of work, but also to the use of efficient modern methods and to a high degrees of 
organization. 

286. Peru. We have received from the Department of Overseas Trade a copy 
of the Bpt. 071 Earn. Condns. in Peru, dated August, 1934. (Darroll Wilson.) 
The quality of the 1933 croj) was good as regards cleanliness and colour, but the 
spinning quality was less than that of previous years, and the most widely grown 
variety, Tanguis, has deteriorated during the past few years. Other varieties 
oultivaUxl were Pima, Smooth Perus, Mitafafi, Rough, and Mid Rough. 

The crop pros|X}cts for 1934 were generally good. One feature of the crop 
preparation was that most farmers cut down the old roots and planted first-year 
cotton on their lands. The bulk of the farmers obtain loans from the Banco 
Agricjola del Peru, which was established for the purpose in 1931, and which is 
the farmers’ main source of supply of funds. The Bank performs its work in a 
thoroughly satisfactory manner, and is one of the most efficient institutionB of 
its kind in South America. 

286. Peru: Origen del Algodon Tanguis. By R. Ferrero. (La Vida Agrkoki, 
ix., 108, 1932, p. 653.) In 1930 54,624 tons of cotton were exported from Peni, 
more than four-fifths being Tanguis cotton. At the beginning of this century 
disease was a factor in cotton growth that prevented its successful prosecution. 
Fornim Tanguis identified the disease as due to Fusarium vaainfectum, and 
started out to obtain an immune variety of cotton. After three years of investi- 
gation he found a plant that was immune upon the hacienda of Zarate, and its 
descendants comprised two types: one, three carpelled, with small and naked 
seed and roughish broad fibre, the other with four to five carpels, small seeds 
with fuzz, and soft and broad fibre, and both immune. The following year the 
second type did not prove entirely wilt resistant, and was abandoned. The 
first was multiplied and selection work was carried out, and the product, at first 
sold as Egyptian, was soon known as Tanguis. The author then gives con- 
siderable detail regarding the origin, structure, and other characters of the 
cotton, and the paper is furnished with several illustrations and diagrams. To 
those who have to do with Tanguis cotton and can read Spanish, the article 
should prove of much interest. 

237. The Cotton Industry in Persia. (IrU. Colt. Bull, xiii., 49 , 1934, p. 127.) 
An interesting article describing the recent development of the cotton spinning 
and weaving industry. 
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238. Russia: Cotton Cultivattok. By G.Ro then burg. {WirtschaJtsdiensUl^, 
1934, p. 1471. Abstr. from Summ. of Gurr, Lit,, xiv., 22, 1934, p. 582.) Cotton 
cultivation in the chief agricultural region of the great plain of Azerbaijan now 
occupies 191,200 hectares and extends into Georgia in the steppes of Eldar and 
Karajask. The autonomous republic of Nachitschewan and the part of Armenia 
south-west of Eriwan also form an important cotton-growing region. The type 
of cotton planted is chiefly American Ux>land. Last year 26,000 hectares were 
devoted to the cultivation of Egyptian cotton in Azerbaijan. The home pro- 
duction of this t^^x^ of (jotton is now sufficient for the limited requirements of 
the Russian tc^xtilo industry, and tlie Russian organization for the. jnirchase of 
Eg3rptian cotton in Alexandria has now been abolished. In 1933 the Trans- 
caucasian cotton production amounted to 147,000 tons compared with 126,000 
tons in 1932. The production in Central Asia was 810,000 tons, but it is doubtful 
whether the combinwl crops will be sufficient to meet Russian requirements. 
Cotton cultivation could extendtxl by the approx)riat ion of land now used for 
the cultivation of wheat— e.g., in Azerbaijan — and by the development of new 
regions by irrigation. The aj)}>lication of artificial manures to increase yields ie 
reoommendwi. Median ization in cotton cultivation in these districts is only 
just beginning, but there are about 2,000 tractors in Azerbaijan. 

239. Russia, Aoricultttual Pkoqress in. {Socialist Plant Industry, Ser. A., 
No. 10, 1934 [in Russian], Abstr. from Bull. Imp. Inst., xxxii., 3, 1034, p. 433.) 
Cotton. The amount of cotton producexl in 1934 was 80 per cent, grcjater than 
that olitainod in 1913. Although it was considorwi impossible for cotton to be 
grown in the Northern Caucasus and Soutliern Ukraine, yet in 1934 the area 
under cultivation in those' regions amounted to 350,000 hectares. 

240. I^tOQKBSs IN Cotton Growinq in U.S.S.R. (Int. Cott. Bull, xiii., 49, 
1934, p. 36.) l^om the fifth place in the world cotton production, which Russia 
occupied lx3fore the war, the country has risen to the third place, and when the 
work at present in hand is com{>leted the U.S.S.R. sliould assume second place. 

241. Soviet Soientifio Plant Industry during the Period of Soviet Rb- 
OONSTRUOTION, 1930-33. By N. I. Vavilov. {Bull Appl. Bot. Leningrad, 1934, 
Ser. A 10, p. 5. From Plant Breeding Abstracts, v., 1, 1934, p. 18.) The achieve- 
ments of the last thrcxi years are reviewed, reference being made to the enormous 
scale on which agricultural research is now carried on in the U.S.S.R. As a 
result of this it is now {xissible for every locality to cultivate only those varieties 
that are adaptcxl to it. The State Variety Testing Service is testing over 2,000 
Soviet and foreign varieties of 125 different crops at 400 different stations. Breed- 
ing methods are Ixung fundamentally changexi so as to form a complex system 
involving the co-ojx^ration of physiologists, phytopathologists, entomologists, 
chemists, and technologists. 

242. Botanical and Economical Characteristics of Cotton Varieties 
Bred at Zaknihi (Transcaucasia). By E. Ryshkov and E. Mazo. (Trans- 
cauo. Got. Ees. Inst. (ZakNIHI), 1933, No. 37, p. 126. From Pla?it Breeding 
Abstracts, v., 1 , 1934, p. 41.) A bulletin giving morxxhological descriptions and 
illustrations of the new lines of cotton selected by ZakNIHI, and of certain 
standard forms, with very brief indications of the agronomic characteristics 
(which are to form the subject of a 8ei)arate work) and of the lint qualities. Ihe 
varieties are divided into six groups according to time of maturity. Indications 
are also given of correlations existing between certain moiqffio logical characters 
and degree of oarliness. 

248. Quality of Soviet Cotton from Newly Selected Varieties: New 
Varieties and Species of Cotton and their Utilization. Pt. I. By V. V. 
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Laikov. (Riblications N. I. T. I., Moscow, 1932, pp. 80-117. From Plant Breeding 
Abstracts, v., 1, 1934, p. 42.) Studies were made of the spinning qualities of a 
number of the l>est improved cotton varieties grown in the U.S.S.R. First the 
Lower Egyptian cottons of the Pima type are considered, various samples of 
each variety grown under different conditions being compared one with the 
other. The Uppt^r Egyptian types are next considered, including Ashmouni and 
similar cottons, followed by the Uplands, then the varieties with medium staple, 
considered in order of their earliness. The observaiioiis show that by trans- 
planting it is possible to grow high quality Egyptian varieties in the region of 
Tashkent, Pima selections spinning as high as 120 counts. For spinning bO’s 
and 60’s the long-stapled Uplands are as good as the Egyptians, and are from the 
cultivator’s point of view superior. The variety Triumph Navrotskii was 
variable but spun 40 ’b, and so still deserves attention. The spinning data for 
the different varieties in 1928 and 1929 are tabulated. 


SOILS AND MANURES. 

244. Rothamsted Experimental Station. The Report for 1933 deals among 
other matters with the work of the y(?ar in connection with field experiments, 
farm husbandry problems, phj^sical and chemical properties of the soil, soil micro- 
organisms, plant pathology, entomology, insecticides, etc. During the year 
81 papers were published in various scientific journals, and summaries of b5 
of these are included. 

In vittw of the great expansion of tlie work of the Soil Bureau, the adjoining 
farm and manor house were purchased in May last in readiness for the time 
when further accommodation would be required. Tlio whole estate comprised 
527 acres, and the purchase money, £34,000, was rai8('d by public subscription. 

245. Preservation of Soils against Degeneration. By W. L. Powers. 
(Soil ScL, 37, 5, 1934. Abstr. from Exp. Sta. Her., 71, 5, 1934, p. 602.) The 
author of this contribution from the Oregon Ex|x;riment Station reports upcm 
a study of certain chemical characteristics of soil samples collecUd from some of 
the oldest cx}:)erimental plats of Oregon, Ohio, Illinois, and Missouri. The long- 
continued use of manure, crop rotation with legumes, or liming in the case of 
acid soils, was found to be associated with a definite increase in total nitrogen, 
Boil organic matter, and exchangeable base content. 

246. Soil Crusts: Methods of Study, their Strength, and a Method of 
Overcoming their Injury to Cotton Stand. By A. Carnes. (Agr. Eng., 
15, 6, 1934. Abstr. from Exp. Sta. Rec., 71, 5, 1934, p. 707.) Studies conducted 
at the Alabama Experiment Station are reported. Soils varying in clay 
and sand content were used, and artificial crusts simulating those produced 
by natural rainfall were produced in the laboratory. An apparatus was 
developed to measure the breaking strength of the crusts that were produced. 
A section of crust was removed, measured, and supported on two knife edges 
a known distance ajiart, L. A weight was then let down gradually on the section 
of crust half-way between the supports. The weight was suspended by the 
spring of a Jolly balance. When the section of crust broke, the amount of the 
take-up in the spring indicated the weight, P, required to break the crust. 
From these measurements and determinations the modulus of rupture W'as 
calculated. The standard modulus used is the value of M in the formula 

3PL 

iu which h is the width of the crust section and d is its thickness, 

zbd^ 

It was found that crusts very similar to those found in field soils could be 
produced in the laboratory by sprinkling soil with large drops of water. The 
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crusts appeared to be produced by the infiltration of colloids and later cementa- 
tion of soil particles. 

The amount of crust formed on a given soil was found to vary with the 
amount of rain. It appears for the soils with the least hydrated colloids, such 
as Cecil, Sumpter, and Houston, that the relationship between rainfall and the 
force of breaking for each soil follows a general law whoso form is 
when li is the modulus of rupture, a the intercept constant, h the slope constant, 
and X the amount of rain in inches. R is proportional to the surface in contact, 
which is a function of pore space. The formula states that the rate at which 
the fx>rc space fills up under the action of water is proportional to the pore spaces. 

The rate of drying was found to affect the breaking strength of the crust. 
A slow rate of drying produces a crust slightly harder to break. The breaking 
strength of crust formed under a given condition was found to b<mr an inverse 
relationship, within the range studied, to the amount of raoisture in the crust at 
the time of breaking. The chemical nature of the soil affects the breaking 
strength of crust. The modulus of rupture of the crust of soils studied is greater 
in cotton middles than on ridges. Preliminary tests indicate that the injury to 
cotton stands caused by crust formation can be solved by the proper preparation 
of the s(x^d bed before and at the time of planting. Planting cotton on a com- 
pacted seed bed affords a firm footing for the young plant in breaking through 
the crust, and results in a more efficient use of moisture present in the soil. 

247 . Soil Dynamics. By A. Dcmolon, (La Dynamujue du Sol. Paris; Dunod, 
1932. Abstr. from Exp. Sta. Rec., 71. 5, 1934, p. 593.) Following a brief 
historical retrospect and a definition of the soil, with the autlior’s views as to the 
delimitation of the field of soil science, this treatise is divided into three parte 
dealing, respectively, with physical, (diemical, and biological phases. 

Part I. contains chapters on general concepts concerning the parent rock, 
the gene^sis and morphological classifications of soils, the general projKirties of 
disjH^rse .systems, the mineral and the humic colloids of the soil, mechanical 
analysis of the soils, internal structure of soils and t heir porosity, relation hotwoen 
soils and water, and the soil and radiant energy. Part II. similarly deals with 
soil reaction, the absorbing power of soils, the soil solution, and the so-called 
assimilable elements of the soil. Part III. takes up the movement of the soil 
population, the biochemical evolution of carbon in the soil, the hiothemical 
evolution of nitrogen, and the concept of fertility. An apptmdix deals with 
methods of soil analysi.s. 

248 . Osmotic Pressure in Boiii Bacterial Cells as IliiLATEi) to their 
Climatic Adaptation CAPAcrry. (Trans, title.) By E. N. Mishustin and 
M. A. Messineva. (Mikrobiologiia/n.^ No. 1, 1933. Ahstr. from Exp. Sta. Rec., 
71, 5, 1934, p, 597.) The observations recorded shov^od that bacterial cells 
separated from osmotic pressures increased from the moist to the drier regions, 
the pressure measured in the microbial cells found in the podsolic zone (Moscow, 
Archangel, etc.) not excet^ding four atmospheres. As the sampling progressed 
southwaixi the value steadily" increa.sed, reaching the maximum figure found 
that of from fifteen to seventeen atmospheres — only at the southernmost point 
of observation (Krasnodar). This increase in osmotic pressure is considered a 
unique adaptation reaction of bacteria subjected to conditions unfavourable with 
respect to soil moisture content. 

249 . The Specific Influence of Aciorry on the Mechanism of Nitrogen 
Fixation by Azotobacter. By D. Burk ei al. (J. Bad., xxvii., 4, 1934. 
Abatr. from Exp. Sta. Rec., 71, 6, 1934, p. 598.) The authors of this contribution 
from the Bureau of Chemistry and Soils, U.S.D.A., find the rate of consumption 
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of free nitrogen gas by Azok>bacter to decrease from a maximum at pH 7*8 to a 
zero limit at 6-0 (5*97 ±0 02). The nitrogen-fixing enzyme system is termed 
“ azotaae.” Its known properties are described. The particular enzyme of 
the system which combines directly with free nitrogen is termed “ nitrogenaae.” 

250. Absence or iNAoriviTy or Azotobacter in the Soil. By E. Dianova and 
A. Voroshilova. {Mikrobiologiia, ii., 2, 1933, Abstr. from Exp. Sta, Rec., 71, 
5, 1934, p. 598. ) By a close comparison of the results yielded by various methods, 
the authors reached the conclusion that their failure to demonstrate the presence 
of Azotobacter in early fallow soil could not be due to inadequacy of the methods, 
but must indicate the actual absence of Azotobacter from this soil. Five years* 
field work gave the same results with respect to the early fallow soils as did the 
laboratory work. Azotobacter inoculated into limed field soils was still alive 
after five years, but in unlimed soils the numbers were very greatly reduced after 
eighteen months. The authors consider also that they have evidence of the 
existence in soils of an organism morphologically similar to Azotobacierry but 
having nothing else in common with it. This last-named organism is believed 
to have led to errors as to the presence of Azotobacter in early fallow and in some 
other soils, 

261. The Part Playel by Micro-organisms in the I^rocess of Humus 
Formation. By A. B. Sorokina and M. G. Tiagny-Kiadno. {Mihrobiologiia, 
ii., 3, 1933. Abstr. from Exp. Sta. Eec., 71, 5, 1934, p. 601.) Tlve proct^ of the 
formation of humus from dead tissue of AsjyergiUns niger was invest! gat4^d. 
According to the authors’ English summary^: “ A. niger possesses a great capacity 
for producing a synthesis of the a- and j5-fractions of the soil organic matter 
from dead bodies of their own sjKJcies. The cellulose-destroying bacteria, 
Actinomyces flaws and B. mycoules, have a great capacity for mineralizing the 
a-fraction in the humification of the fungus mycelium. In the case of infection 
with the soil suspension a particularly active fonnation of a humus at the 
expense of the dead mycelium of the fungus was observcxl. An alkaline reaction 
of the medium heightens the mineralizing capacity of the micro-organisms 
studhxi, whilst an acid one, on the contrary, increaBcs their synthetizing activity. 
Fertilizers (CaCNg and auptirphosphate) have no influence upon the formation 
of humus, but they contribute to its mineralization by the micro-organisms. 
The most active formation of humus at the expense of the dead body of the 
fungus is observed in grey earth. In the artificial soil mentioned above the 
formation of humus is less intense than in grey earth, and under pH 8 the 
a-fraction is entirely mineralized. On Czapek’s liquid medium, though the 
dead mycelium of the fungus is entirely mineralized, there is no accumulation 
of humus at all.” 

252. Phosphate Fixation and I^etration in Soils. By A. F. Heck. 
(Soil Sci., 37, 5. 1934. Abstr. from Exp. Sta. Bee., 71, 5, 1934, p. 606.) A 
contribution from the Wisconsin Experiment Station. Of the soils studied, 
the slightly acid Miami silt loam, with little active iron or aluminium, gave 
maximum penetration, where^as the laterito, with large amounts of active iron 
and aluminium, allowed very little penetration, the phosphorus being fixed and 
held largely in difficultly available forms within a few millimetres of the point 
of application. 

253. On the Nature of Reactions Responsible for Soil Aoidwt — III. 
By J. Mukherjee, et al. (Ind. J. Agr. Set,, iv., 4, 1934, p. 733.) 

254. Soil Organisms and Crops : Revolutionary Discoveries. By Sir 
E. J. Russell. (Times Trade and Eng. Number , November, 1934, p. 8.) A 
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Talull^J)Ie review by a great authority, dealing with the activities of micro- 
organisll]i^, fixation of nitrogen, the growth of lucerne, preparation of manure 
from waste vegetable matter, the need of phosphates in South Africa, Canada, 
and America. 

255. CoTTOH Plant: Effect of Fertilizers. By I). A. Sabinin, et al, (Proc. 
U.S.SM. Sci. Ees. Inst. Colt. CuU. and Ind.^ 37, 1931. Abstr. from Summ. of 
Curr. Lit., xiv., 20, 1934, p. 520.) High applications of N retard germination, 
flowering, boll-formation, and ripening, but additions of superphosphate counter- 
act this effect. 

256. Cotton Plant: Effects ( f Fertilizers. (1) By D. V. Kharkov and 
L. N. Pershakova. (2) By O. F. Tueva. (Fertilizers for Cotton., IJ.S.8.R., 1933, 
Part I., pp. 37 and 48. Abstr. from Summ. of Curr. Lit., xiv., 20, 1934, p. 526.) 
Potassium alone extends the flowering period. It is effective on the yield 
primarily in combination with nitrogenous and })ho8phatic fertilizers. It 
increases the total leaf surface when applied in moderate amounts, but heavy 
applications have the reverse effect. The higher the ratio of PjjO,. to N, the 
earlier do flowering and rip(Tiing bt^gin; N alone retards ripening. 


CULTIVATION, IRRIGATION, GINNING, USE OF SEED, ETC. 

257. Field Experlmentation: the Modern Technique. By Wishart. 
(Agr. Proc., 11, 1934, p. 149. Abstr. from Plant Breeding Abstracts, v., 1, 1934, 
p. 3.) A lecture delivered at the summer meeting of the Agricultural Educational 
Association at Cambridge in 1933. The modern technique, bascxl on the appli- 
cation of staf ivstical methods, and of the analysis of variance in particular, is 
described and illustrated. 

258. Statistics in Aoricultural Research. By J. Wishart. (J. R. Stat. 
Soc., 1, 1934, p. 26. Prom Plant Breeding Ahstracia, v., 1, 1934, p. 1.) In an 
introductory historical commentary the author traces the evolution of field 
experiments from the single plot technique as introduced by Sir John Lawes 
at Rothamsted in 1839 to the complex replicated layouts of today. The mathe- 
matical laws and methods, on which the statistical reduction of the data dejxmds, 
are then sot out, and by moans of a simple example of an agricultural experiment 
on two types of sfxxl drill, it is demonstrated how the analysis of variance tech- 
nique, as introduced by R. A. Fisher, simplifies the problem of analyzing the 
data and testing the significance. The flexibility of the technique is further 
exemplified in the randomized blocks, Latin square, and more complex layouts. 
The theory of the analysis of covariance, a more recent development, is then 
described, and by moans of illustrations from actual experiments its use as a 
valuable statistical tool is proved. Statistical methods are next applicable to 
the problem of sampling, and an exposition of a few cases in which one is com- 
pelled to sample, as an alternative to handling the entire bulk of the experimental 
material, shows the importance of the problem. Finally, statistical methods 
may be of great use in determining the effect of various weather factors on crops, 
where long records of yields and comparable meteorological data have been kept. 
Although the samples are agricultural in nature, the author throughout attempts 
to show by implication how the statistical methods described may equally we^ 
be applied in other types of ex{x>rimentation. 

259. The Method of “ Covariance ” Applicable to the Utilization ( 
THE Previous Crop Records for Judging the Improved Precision of Expei 
MKNTS. By M. Vaidyanathan. (Ind. J. Agr. Se\, 4, 1934. From Plant Brei 
ing Abstracts, v., 1 , 1934, p. 1.) The possibility of improving the design £x 
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increasing the precision of new experiments on the basis of preliminary yields 
is discussed. A combination of the method of equalizing plot yields,’* and 
R. A. Fisher’s randomized block layout in preliminary trials, seems to give con- 
siderable guidance in the design of new experiments. An efficient statistical 
method of actually adjusting experimental yields on the basis of preliminary 
yields is then provided by the “ analysis of covariance ” technique. Compre- 
hensive tables are constructed to demonstrate all stages of the calculations, and 
the gain in precision by the use of this method is shown in an example. 

^0. New Cotton Picker. (Jnt, CoU, Bull., xiii., 49, 1934, p. 97.) This machine 
is the invention of J. and M. Rust, of Memphis. It has a rapidly rotating smooth 
steel spindJo that is moistened as it enters the optui boll. The moistened spindle 
has no hooks or claws; it twists the cotton out of the bolls. 


PESTS, DISEASES, AND INJUBIES, AND THEIR CONTROL. 

261. Entomology with Special Reference to its Ecot>ogical Aspects. By 
J. W. Folsom, revised by R. A. Wardle. (P. Blakiston’s Son and Go. , Philadelphia, 
1934. Reviewed in J. Econ. Enl., xxvii., 5, 1934, p. lOO.) In this review by 
E. J. Felt it is stated that the work has been thoroughly revised and brought 
down to date. The thirty-two pages of classified bibliography bring together 
an immense number of the more important citations relating to the various 
subjects discussed in the text. 

282. Technique of Field Experimentation in Entomology. I. Some 
Principles Involved in a Well-Planned Experiment. By L. L. Huber and 
J. P. Sleesman. (J. Econ. Ent., xxvii., 6, 1934, p. 1109.) A brief summary 
of some of the more important concepts which the economic entomologist should 
constantly keep in mind. 

263 . A Bibliography on the Use of Airpi.anes in Insect Control from 1922 
TO 1933. Compiled by W. E. Me Bath. (11. S. Dpt. Agr. Bur. Erit., 1934. Abstr. 
from Exp. Sta. Rec., 71, 4, 1934, p. 507.) This is an annotated compilation of 
the literature relating to the u.se of airplanes in control work with insects. 

264. A Manual of Entomological Equipment and Methods — I. By A, 
Peterson. (Edward Brothers, Ann Arbor, Michigan, 1934. Reviewed in J. 
Econ. Ent., 27, 6, 1934, p. 1106.) From this review by E. P. Felt we quote the 
following: “The author has brought within the contineB of a lithoprinted work 
an account of much of the equipment or tools of the entomologist used in research 
work upon living insects. There is a brief discussion of field insectaries, illus- 
trations with explanations of numerous in.sect cages and containers, a similar 
treatment of collecting, killing, sampling, and sorting equipment, of insect traps, 
and of the more technical apparatus, such as weather-recording instruments, 
thermocouples, thermostats, and also of devices for humidity control, evapora- 
tion measurement, cabinets for controlled conditions, and similar equipment. 
There are, in addition, tabulations of conversion temperatures, relative humidities, 
dew-point temperatures, pressures of aqueous vapours, and conversions for 
metric and U.S. customary measures and weights. There is an excellent index.” 

66. Machinery for Dusting Cotton. By R. C. Gaines and D. A. Isler. 
Fmrs\ Bull. V.8. Dpt. Agr. No. 1729, Washington, D.C. 1934. Abstr, from 
’P. App. Ent., xxii., 11, 1934, p. 652.) Brief descriptions are given of various 
pes of machines (showing their adaptability to different requirements) for 
1 in the United States in applying calcium arsenate dust to cotton again&t the 
l-weevil. The chief advantage that aeroplanes have over ground machinery 
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iB that they render possible the treatment of fields immediately after heavy or 
prolonged rains, when the weevils may l)e causing serious damage. Experience 
has proved that their use is not more costly. 

266. Sun-Heat Treatment of Cotton Seed as a Prevention against Pink 
Botxworm. By M. H. Khan. (Seasonal Notes, xii., 2, 1934. Punjab Agi’. 
Serv.) Suggests one day's exposure of cotton seed, in thin layers, to the direct 
rays of the sun on a very hot day in order to kill resting larvae of pink bollworm. 

267. La Luttb Biologiqtte et son Importance ficoNOMiQUE au Congo Beuie. 
By H. J. Bredo. (Bull. Agr. da Congo Belrje, xxv., 1, 1934, Bruxelles. Abstr. 
from Int. Rev. Agr., xxv., 10, 1934, Rome, p. 230.) The author deals mainly with 
the panisites of Platyedra gossypieUci, Stephanodere^ harnpei, S. subvestitus, and 
Syhpta derogaia, which he pro|x>se.s to multiply in the Bambesa Entomological 
Laboratory. 

268. The Cotton Leaf-Roller and its Control. By M. A. Husain. (Seasonal 
Notes, xii., 2, 1934, Punjab Agr. Servdce.) In 1933 known only as a sporadic 
minor pest, Lt^af-roller became serious in 1934. The author recommends that 
all cotton refuse l)e burnt; only dci^i cott<ui should be grown in affected areas 
for the next two years; alternative food-plants should be deatroytxl; and when 
the pest is present in large numbers, dusting of the cotton plants with one part 
sodium fluosilicate or Paris green mixed with eight parts of ashes or road dust. 

269. The Cotton Worm (Prodenia litura) in Egypt. By I. Bishara. (Pubd. 
Min. of Agr., Egypt. Abstr. from hit. Coil. Bull., xiii., 49, 1934, p. 60.) Dis- 
cusses the life history ami habits of the pest, the nature arui extent of the damage 
caused, and the measures adopted to control it. The damage done to the 
Egyptian cotton crop has assumed much greater importance during the last few 
j’oars, especially in the northern portion of the Delta, owning to the higher 
humidity in that district. The pc^st is kept under control by pict jg, but only 
by more or less compulsory labour and an army of Governm'* .. inspectors to 
enforce it. The slightest relaxation of this control means that some peasants 
neglect to pick the eggs, and serious damage results. Poisons have not proved 
very efficacious. There is, however, one check which is of interest. It is known 
that the first generation of the worm on cotton mostly comes from berseem 
(Egyptian clover), and a law prohibiting the watering of berseem after May 10 
has long been in exist/cnce, the view being that if the berseem be dried up by this 
date there w'ill bo no continuity of green food for the worm. Unfortunately, this 
law has been more honoured in the bn'ach than in the observance, but the 
authorities have now fully realized its importance, and stronger action to enforce 
iUhas been taken during the current season. 

270. The Locust Fungus: Further Observations. By A. McMartin. 
{8. Afr. Sugar Jour,, xviii., 6, 1934, p. 329. Abstr. from Rev. App. Mycol., 
xiii., 11, 1934, p. 699.) The natural occurrence of Empusa grylli on the redwing 
locust (Locusta migraioria migratorioides) is stated to be widespread and of 
increasing intensity throughout the cane belt of Natal. In the normal course 
the external growth of the fungus appears shortly after death between the 
abdominal segments; in one case examined locusts dying about 6 p.m. shi wed an 
extensive external development by 11 p.m. Fungal growth continues Oo long 
as damp oonditions are maintained, until finally the insect disintegrates. The 
pale yellow conidia of the fungus are produced in such numbers as to give a 
glistening, powdery aspect to the surface of the growth, whence they are shot 
off and adhere to any object on which they fall. In order to obtain a profusion 
of conidia a dry atmosphere is required; dried locusts killed by the fungus are 
covered with the yellow powder in such quantity that it may be scrajied off with 
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a knife, while the leaves to which the insects cling also bear masses of the conidial 
dust. Conidial germination is dependent on moisture, but it is not known how 
the living insects become irifeckKi. So far, the results of inoculation experiments 
under controlled conditions are inconclusive, and research is considerably 
hampered by t he lack of artificial cultivation of the fungus. The redwing locust 
appeared in Natal in 1894, to be followed a year later by grylli; in 1899 and 
]9(K) lx)th tlie insect and its natural enemy were present. There is no doubt that 
the fungus docs act as a chock on the locusts, but the full extent of its utility in 
this field cannot yet l>e determined. 

271. MA^’UAL FOR THE LocusT Record Service. By G. Y. lk»i-Bienko. (In 

Russian.) Cfmir. Pests Dis. Agric. For U.S.S.R. Record Sorv., Leningrad, 

1932, price 3 rub. Abstr. from Rev. ^PP‘ Rfi't., xxii., Str. A., 11, 1934, p. 614.) 
The Locust Record Service of the Russian Union has three' principal aims in 
view : To study the relation betwoem fluctuations of tlie Acrid id jwpulation and 
ecological c^onditions, in order to l)c able t.o forecast outbreaks; to supply control 
organizations with data on the extent of infested areas and the lH;;st times for 
control measures; and to collect statistics of losses caused by Acridids and of the 
cost of control. The necessary information i.s obtained tlirougii corr<'s}X>ndcntft 
at general obs<Tvation posts on insect posts, and at special locals! ol>servation 
posts. 

272. A Forecast of the Outbreak of Locusts in China. By P, Tsai. (In 
Chinc/Se, with English summary.) {Enl. and Phykrjxith.y ii., 23, 1934. Hanchow, 
China. Abstr. from Rev. App. Ent., xxii., Ser. A., 11, 1934, p. 660.) Outbreaks 
of locusts in China appear to occur chiefly after dry, warm winters. Their 
occurrence is connected with the ix'riodicity of the weather, which is itsidf 
relakxl to sunspots. For this reason, outbreaks of JSchisUxxrca gregaria, Forsk., 
in Egypt, Palestine, Persia, and Northern India, and of Jxx'.usUi migraic/ria^ L,. 
in Central and North China oecurred in 1927 and following years. Drought and 
ixigh tem|x;ratures during May-Jiily stimulate the development and reproduction 
of Loemta in China, and an outbreak was therefore anticipated in the autumn 
of 1934. 

273. Loctists in Nigeria. By F. D. Golding. (Trop. Agriculiure, xi., 12, 
1934, p. 308.) An interesting account of the bionomics of the various species 
of locusts in Nigeria, and of the moans of control employed during the last four 
years. Four species have lx5en recorded in Nigeria: the Migratory loeiist 
{LocMsta migraioria viigratorimdes)^ the Red locust {N omadacris septeynfaacuUa)^ 
the Desert locust {SchisUmrea gregaria), and the Tree locust {Anacridium mosstum 
melaiwrho<l(m). Of these the Migratory locust was the only pest of major 
im|X)rtance. 

274. On the Ecology of Acribid,® near Lake Chad. (Bull. Ent. Re^., xxv., 2, 
1934, p. 263. Abstr. from Rev. App. EnL, xxii., Ser. A., 11, 1934, p. 619.) As 
the Nigerian shore of Lake Chad was susjxicted of Ixung an area from which 
outbreaks of Locusta migraioria migratorioideSf R. and F., and Nomadacris 
septemfasciata, Serv., originate, a preliminary survey w^as made in 1931, and in 
1933 ecological research on these two species and about sixty other Acridids 
was carried out at Kalkala at the south-west comer of the lake. The agricul- 
tural and climatic conditions in the Kalkala area, as well as the vegetation, soils, 
fauna, and micro-climate of the habitats frequented by Acridids are described, 
and some observations on the hydrography of Lake Chad are included. Notes 
are given on the bionomics and ecology of most of the Acridids observed. The 
occurrence of Anacridium vmstum, iSorv., was found to depend on that of small 
trees of Acacia and Zizyphus. 
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275. The Coi^trol of Noxtotjs Acridio^. By G. Y. Bei-Bionko. (In 
Russian.) (Mo8<x)W, Ogiz, 1934, price 1 rub. Abstr. from Rev. App. Ent., 
xxii., Ser. A., 11, 1934, p. 614.) A concise account is given of the bionomics and 
©oology of Acridids, the organization of campaigns against them, and the usual 
methods of control, as well as of agricultural practices intended to reduce their 
breeding places. The more injurious speciea occurring in the Russian Union are 
briefly deBcribe<l. 

276. Noxiods AcRuyii).^ Oocitrbtng in Non -Irrigated Lands in Central 
Asia, and their Control. By E. Ivanov and A. Spasskii. (In Russian.) 
(Moscow, Saogiz, 1934, price 1 rub. Abstr. from Rev. App. Eni., xxii., Ser. A., 
IL 1934, p. 614.) Natural conditions in the vast non-irrigated areas of Russian 
Centml Asia, which are only partly cultivated, arc favourable to the permanent 
occurrence) of a mimbcr of Acridids, including Dociosiaunis maroccanus, Thnb., 
/). krauasi, Ing., i>. phtnikm'i, Uv., Ramhuridla turcomana, F.W., and CaUip^ 
tamits spp. Nurneroufi data on tlic ecology of each species are given. Poisoned 
baits aie corisiden^d most suitable for the control of all except R. turoomanay 
which does not eat them, and should be dealt with by spraying. The technique 
of pK.‘paring and using baits is described in great detail. 

277. CoNsiDERAZTONi Entomologische suixa Coltttra delle Piantk da 
Fibra neli.a Somalia Italiana. By A. Chituromonte. {V Agriroltura Coloniale 
xxviii., 4, 1934, p. 193.) A continuation of a previous article published in 1930 
on the culture of cotton in Italian Somaliland. It deals [irincipally with 
Ihjadercus canUnalis and several other fwsts, and the extent of the injury caused 
to cotton. 

[Cf. Abstr, 606, Yol. VIII. of this Review.] 

278. A CoMFAiusoN OF the Life C\X’Les ok Franklinielhi tritici (Fitch), 
F. fusca (Hinds), and Thrips t/d>aciy Lind., {Thymnoptera^kripidee) in 
South Carolina. By J. G. \Vitt.s. (J. Econ. Knt.. 27, 6, 1934, p. 1158.) 
Life history studies of the three sjxH’ios were made at the same time and under 
identical conditions during the five months from May to October, 1932. It is 
shown that the incubation fxiriod for F. fusca is more than twice that of F. tritici, 
and signifleantly more than that of T. tabaci. This point has considerable 
l>earing when the application of an insecticidal control is involved in an associa- 
tion of the tlirec spexios. It will l>e seen, therefore, that in order for a given 
application of an insfKdioide to be most effective against all tlmx^ species, it 
Bhoukl of ncx^essity be applii^d at a time when the two latter species are in the 
Bocond larval stage and the former spt^cies in the first stage. 

A comparison of the life histories of the three spt^cies shows that F. fusca 
has the longtjst life cycle, lays the largest numlxT of eggs per female, and lives 
the longest in the adult stage. F. tritici has the shortest life cycle, lays the 
least niimlKT of eggs pxT female, but in the adult stage lives slightly longer than 
T. tabaci. 

279. Contribution to a Knowledge of the White Flies (ALEURODiDis) 
OF EoypT — III. By R. Priosner and M. Hosny. {Tecb. and Sci. Serv. BuU., 
No. 125, Min. of Agr., Egypt, 1934.) Seven species are discussixi, but none has 
yet obs<?rved on cotton. 

280. Sudan: Cotton Pests, 1932-33. By J. W. Cowland. (Ann. Rpt. Otzira 
Agr. Res. Eerv., 1933, received 1934.) From the report of the Gezira Entomo- 
logical Section w© learn that the chief pesU causing injury to cotton during the 
Beaeon were White Flies, Thrips, the American, Egyptian, and Pink Bollworms, 
and tke Cotton Stem-borer. The season was also notable for the great increase 
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in several species of Pentatomid bugs: Agonoscdis versicolor ^ F., CaUidea tiaUdr 
enae^ and Bagrada hilar is. 

An experiment was conducted in which white flies, previously infected with 
the leaf curl virus, were fed for one to nine days on the immune lubia or on clean 
Sakel plants, and then transferred to healthy Sakel seedlings. Successful trans- 
mission of leaf curl resulted for all the periods of ‘ clean feeding ’ tested, provided 
that not less than 50 to 100 white flies were used. Experimental evidence was 
obtained that cotton plants are not viruliferous earlier than one day before the 
appearance of definite vein thickening. O^tton was found to be susceptible 
to leaf curl at all stages, but in older plants development of the disease is con- 
siderably delayed, or does not occur until secondary growth begins. A study of 
the differential resistance of cotton and related plants to infection derived from 
different sourct^s was carried out by transmitting the leaf curl virus by moans of 
large numbers of white flies taken from the susceptible (liza 7 variety, Gezira Main 
Crop cotton, the resistant variety XH1029, Hibiscus esculeniiis, II. connahinus^ 
and Weika (an annual variety of H. esculentus) to each of these plants. The 
results showed clearly that XH1029 maintained its resistance no matter what 
source of infection was emploj’od, that when itself infecttxl it is much loss 
capable of passing on its infection to other hosts than any of the other plants tried 
except H. escuhntiis^ that H. esculentus only ftiobly transmits leaf curl, and 
that H. cannabinus is very susceptible and transmits the disease very readily. 

281. Lkaf Curl of Cotton in Southern Nigeria. We have bi^en asked by 
Mi\ F. T). Golding, Senior Entomologist, Nigeria, to publish the following note: 
** The unidentified Alourodid mentioned in a paper by Golding entitled, * A 
Vector of lueuf Curl of Cotton in Southern Nigeria’ (Vol. VII., No. 2 of this 
Review) has proved to be new to science, and has betm named Bemisia goldingi, 
Corliett. The Dolichopodid predator mentioned in the same pa])er has bcnen 
identified as ChrysosoTnu emeMum, Curran, by the Imperial Institute of 
Entomology.” 

282. Report on the Third Imperial Mycological Conference, 1934. 
(Pubd. by The Imp. Mycol. In.stitut©, Kow, Surrey, 1934, price 2 h. net.) Among 
the subjects discussed at the Conference were the following: The Work and 
Organization of the Imperial Mycological Institute; Administrative Measurm 
against Plant Diseases; Virus Diseases; Breeding and Selection for Immunity 
against Disease [e.g., in potato, cotton, tropical crops); Cotton Diseases. 

In connection with cotton diseases, Mr. Massey (Sudan) gave an account of 
the control of leaf curl in the Sudan, and also dealt with a seasonal deterioration 
of the cotton crop associated with root-rot and wilt. Mr. Hansford (Uganda) 
communicated a paper on the breeding of cotton and other crops for resistance 
against disease, and Dr. Fahmy (Egypt) reviewed the work which had been 
done in Egypt on breeding for immunity from cotton wilt. 

283. Soil Defioienoiks and Plant Diseases. By G. V. Jacks and H. Scher- 
batoff . (Tech. Comm. No. 31, Imp, Bur. of Soil Sci,, 1934.) Deals with deficiency 
diseases associated with the specific elements: manganese, iron, magnesium, 
boron, sulphur, copper, and zinc. In the preface the authors write as follows: 
“This Technical Communication on what is partly a physiological subject is 
entirely non -critical. Problems of plant deficiency diseases raise numerous 
physiological questions which we have only introduc^ when they directly affect 
the relation of the soil to the plant. On soil questions we have left the authors 
of the original papers to speak for themselves, and the occasional remarks which 
cannot be referred to published literature are expressed in the subjunctive mood. 
The literature of the subject is vast, and the possibility of our having omitted 
some important papers or points of view cannot be overlooked. We have, how- 
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ever, collected together what have seemed to us to be the most relevant facts 
in the several hundred papers we have scanned. We have included fairly detailed 
descriptions of symptoms, and trust that these may sometimes be found useful 
in the diagnosis and treatment of diseases of doubtful origin. The Technical 
Communication is not a textbook, but is intended rather as a guide to the original 
literature, which should be consulted whenever possible. The bibliography 
(367 names) is arranged alphabetically according to authors, and contains many 
entries not referred to in the text. It is preceded by a table in which all the 
papers in the bibliography referring to a particular deficiency of a particular 
crop are given. Tim table is thus a concise index to the literature of different 
deficiency diseases.” 

284. India: Cottmi Diseases in the Central Provinces. By F. J. Pl}unen. {Rpi. on 
Worhiwj of Dpt. <>f Agr. Central Provinces, 1932-33, Abstr. from Rev. App. Mycol., 
xiii., 11, 1934, p. 683.) The following references of phyto pathological interest 
occur in tliis report . The seedling blight of cotton causwl by Rhizoctonia haiaiicoUt 
(Macrophornina jihaseoli) was found in 1931-32 to be more severe in late than in 
normally germinating smilingH, and also in fields where the crop was sovti early 
in dry soil. Anthracnofte {Colhtotrichnm indicum) caused heavy damage on 
early bolls and on tlm lint and soe^l of the first picking. Gossypium {neglectum) 
Verum 262 prov(‘d more susceptible botli to seedling blight and anthracnose than 
G. (n) rose.um, and in 1932-33 the lattor outyielded the former on the Akola farm 
by 23 pfT cent, on account of its superior resistance to these diseases. 

285. Memmmiella echimtum Mould Fungus: Isolation fkom Cotton Yarn. 
By L. D. (ialloway. [Trans. Brit. Mycol. Boc.., 18, Pt. II., 1933, p. 163. Al>8tr. 
from J. Text. Imt., xxv., 12, 1934, A584.) An iinusual mildew with rather square 
black sfKircs has been isolakxl from a crop of yarn heavily infect<xl with Stachy- 
Itotrys. It is designatixl Memncmiella echtnata. 

286. OiMPAUiNo Soil. Fungicides nvith Speoial Refeuenok to Pjiymato- 

TRiCHUM Root- Rot. By W, N. Ezckit4 and J. J. Taubenhaus. (Sci., N.S., 
Ixxix., 2061, 1934, p. 595. Abstr. from Rev. App. Mycx)l., xiii., 11, 1934, p. 698.) 
Of a numl)4*r of volatile cliemicals retmntly ttvsted in the laboratory for their 
toxicity to the root-rot (Ph^matotrichnm omwiroram) in Texa.s, ptmlachlor- 

ethane, tetra(’lilerethane, and xylene proved the most effimtive. In a proliminarv 
field tA?st, tctrachlorethane placixi in the soil at a depth of six inches dostroye>l 
the fungus on cotton roots to depths of at least 2 fend . 

287. Effect of Fertilizers on the Yield of Cotton and on the Control 
OF THE Root-Rot Disease of Cotton on the Blackland Prairie Soils of 
Texas. By E. B. Reynolds and H. E. Rea. [J, Amer. Soc. Agron., xxvi., 4, 
1934, Abstr. from Exp. Sta. Rec., 71, 4, 1934, p. 468.) Numerous fertilizer 
exf>eriraent8 with cotton show^ed that 4-8-4, 4-8-0, and 6-12-0 fertilizers produced 
significant but not profitable increases in jdeld of cotton. The fertilizmr treat- 
ments had no effect on the root-rot disease {Phymatotrichum ornnitxirum). 

888. Morphology and Life History of the Cotton Root-Rot Fungus in 
Texas. By 1>. C. Neal, et al. {J. Agr. Res., 49, 6, 1934, p. 539.) Studies of the 
morphology of the ozonium and sclerotial stages of the cotton root-rot fungus, 
Phymatotrichum omnivorum, are reported, together with information liearing 
upon the life cycle of the fungus in the infe.stod districts of Texas. Tlie hyph® 
involved in the growth and development of the fungus are descrikd, as well as 
the type concerned in the penetration of the host tissues. Comparisons are 
given of the structure of the strands and sclercdia at various stages of their 
development. Studies of the strands included histological preparations of sub- 
terranean strands, strands obtained from soil cultures, and strands underlying 
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conidial mats. The cellular structure of both young and old strands, as shown 
in longitudinal and cross sections, was found to lie quit-e diverse. The central 
portion was in some cases well defined, comprising from 1 to 3 large septate 
hyphas, while in others the strands were entirely cellular, revealing in general 
the morphology of true aclerotia. The sclerotial character of the strands shows 
that they function not only to spread the fungus vegetatively, but also to maintain 
it in a viable condition during prolonged periods of inactivity. In this respect, 
they are analogous to the rhizornorphs of certain Biisidiomycetes. 

Histological studies of mature and newly formed sclcrotia obtained both 
from laboratory cultures and from the soil have largely confirmed the work of 
other investigators. In examinations of sections of young sclerotia it was 
found that the large central hyi>ha extends through the sclerotiiim, and that it 
is largely as a result of the branching and division of these cells that the sclerotia 
are formed. The gross mor|>hology and cellular structure of some of the sclerotia 
found in tlie infeBtcid districts of Texas arc dcseribtxl. 

The importance of the strands in the overwintering of t,he disease is further 
shown by the numerous positive tests of their viability under varying conditions, 
esjXHually those from fallow plots, from areas planted to non -susceptible crops, 
find from soil cultures after prolonged intervals. The ability of these strands to 
produce infection was further demonstrated by pure culture isolations and 
inoculation exfwriments. The imfx)rt.ance of the sclerotial stage of the fimgus 
in the |Xirp(5tuation of the disea.se in the soil is also discussed, and additional 
informati(m given regarding the occurrenee of this stage in nature. Tiie article is 
well illustrat-cxl, and a list of litoature is given. 

289. Attack of Cellulose by Stereum yurpureum. By L. Latz. (C, r. Aa/4. 
Sci.^ 199, 1934, p. 893. Abstr. from Summ. of Cnrr, Lit.^ xiv., 23, 1934, p. fibO.) 
Attack of (!otton fibres by Stereum purpureum in a culture m<Miium suitable for 
Hymonomyc(vta results in hydrolysis by the following stages; (xdluioae, hyd.ro- 
celluiose, cellulose coloured red by iodine (orythrocollulom?), cellulose coloured 
yellow by iodine (xanthocellulose), insoluble gums, intermediate substance 
between gums and sugars, cellobiose, and glucose f fructoses. The various stagow 
are distinguished by staining tests and other simple ix^actions. 

GENERAL BOTANY, BREEDING, ETC. 

290 . Two (ksES OF Linkage in New World Cottons. By 8. 0. Harland. 
(Trop. Agriculture, xi., 12, 1934, p. 310. ) During the past eight years much 
information has been obtained respHx;ting the hereditary Iwhaviour of characters 
in New World cottons. About thirty factors at eightcien different loci have 
been established to exhibit simple raonohybrid inheritance, and the linkage 
reiation8hi))e of most of the loci have been studied . Practically al 1 genes exhibited 
free association, but two cases of relatively close linkage Lave btxm encountered. 
In view of the large number of chromosomes (n-™26) in Now World cottons it 
seems desirable to place the facts with regard to those on record. 

Linkage between Green Lint and Crinkled r/. — As previously pointful out 
by the writer and by Ware, green and white lint fonn an alleIomor{)hic pair of 
characters in Upland cottons (Q. hirsiUum, L.), and may be represented as G* — gb 
The type known as “ Crinkled Dwarf ** occurs rather frequently as a mutant in 
Sea, Island, O. barbadense, L., and has been recorded also in Egyptian cotton under 
the name “ Wrinkled Leaf.” In crosses with Upland cotton Crinkled Dwarf 
exhibikxl blending inheritance. By repeated back-oro8sing of heterozygotee to 
Upland, the type of segregation ultimately resolved itself into one of simple 
monohybrid relationship, and it became possible to inveetigate the linkage 
relationships of the crinkled gene (c') to known Upland genes. Crinkled proved 
t/O be linked with green lint as follows: 
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TABLE I. 

Linkage relationship between Green lint and Crinkled in the back-cross 

((W> g>cO> 

Normal Grern. Ntyrmal Whit^, Crinkled Grern . Crinkled White. 

7 1 71 

CroaB-ov(TS=-^5 per cx nt. 

The genes for green lint and crinkled arc thus about five units apart on the 
chromosonie. 

lAnhage heiioeen Red and Chester Habit cK — Thadani found a linkage lietwcen 
the nxi coloration of certain ty]x^s of Upland and tlie cluster habit. In Fg of 
the cro; F li(xl Glusp*r by green normal he obtained the following numbers; 

Red Normal, Red Chester. Green Nemned. Green Cluster. 

Kh) 4H 73 0 

It will be seen that no eross-overs apj^eartal in Thadani s exptjriments. The 
wTtter has studi<'d a cross in which linkage and not rc'pulsion is exjKxdxxl. Tlic 
reeults are as follcov.^; 


TABLE 11. 

linkage relationship lietwcen Rxxl and Cluster in the back-cross [RC^ (rtxi 
normal) X re’ (gnxui (duster) J x. re’ (grexm cluster). 

Red Normal. Red Cluster. Green Nor^nai. Green Cluster. 

231 3b 39 234 

Cross-overs™ 13*9 jx>r cent. 

Discussion. — Hitherto, although it lias proveil possible to transfer single 
genes from Upland to Sea Island-Egyptian and tdrx: versa, the prospects of 
synthesising, fe»r example, a typo of Upland with Egyptian quality lint have 
appearod sonK'what remote. The genet ical make-up of the two s|.>ecies Q. 
hirsxUum (Upland) and 0. barbadense (S(^a Island-Egyptian) is apparently so 
diffenmt that (grosses Ix'twcxui them result in mutual disintegrfition <.»f the co- 
ordinated systems of modifier complexes which have l>e(;orae different in the 
two species through long continued geographical isolation. As more cases of 
relatively dost' linkage are discovertd in the New World group it wdll l)ecome 
possible to transfer dofinitti chromosome stnlions from one sptH'it's to another, 
and much imfiortant informatitin of economic value may rtvsuU. Will, for 
example, the truasfcrence from Upland to Egyptian or tdee t^ersa, of the thirteen 
unit section Initween litxi and (’dasU;r, ro.suit in the simultant'ous transfereiiw 
of any genes of etxmomic im|>ortance ? Experiments on thest^ lines will form 
the subject of future investigations. 

291. Invkstioation of Distant Hybridiz.vtion of Plants in the U.S.S.R. 
By O. D. KaiqK'chenko . (Bull. Appl. Boi., Ser. A., 10, p. 41, l/uiingrad, 1934. 
From Plant Breeding Abstracts, v., 1, 1934, p. 12.) The great possibilities, and 
also the diiBculties, of the method of distant hy bridization are bri(dy touched 
upon, and mention is made of various methods wdiertjby these difficulties may 
be overcome. 

In regard to cotton it is stated that “ intensive efforts are now being made to 
effect the duplication of the chromosomes artificially by the use of an improved 
form of the callus method, abnormal tempt^ratures, and various narcotics, etc. 
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Among the cottons under experiment are hybrids of Gossypium hirsuiuMX 
0, bdrbadense. Crossing with a third species constitutes a further method, and 
if the third species has double the chromosome number of the hybrid, and the 
latter forms unreduccxl gametes, triple hybrids may be formtxi which are stable 
cytologically, but genetically heterozygous.” 

892 . The Duration of the Favourable Influence of Alfalfa on the 
Cotton Fields of Armenia. By K. P. Mirimanian. (J. Amer. Soc. Agrmi.^ 
26, 6, 1934. Abstr. from Exp. Sta. liec., 71, 6, 1934, p. 022.) During four years 
of uninterrupted cultivation to cotton following prolongtxl crctpping to alfalfa, 
the soil underwent many changes. In the first year (1 929) of cotton cultivation — 
».c., just after alfalfa was ploughcxl under — the humus, total nitrogen, and 
exchangeable calcium increased noticx^ably, aecompanit>d by a alight increase of 
moist im?-holding capacity and total porosity. From this point on, however, 
these values decreased slowdy with a rather sharp ilcclinc hy 1932. Favourable 
conditions created in the soil by prolonged (‘ultivalion Uj alfalfa were conserved 
during the first three years of cotton, but l>cgaD to disa}>pt'ar in the fourth year 
of continuous cotton. The yield of cotton was in harmony w ith the changes in 
the soil. The G per cent, increase in yield in 1930 was cxplaim^l partly by a 
Burplus of nitrogen from the decomposition of the alfalfa. Under conditions 
prevailing in the Echmiadzin distrud of Arimmia the favourable influence? of 
alfalfa seems to persist for three years, but be gins to dex-iint* from tlicn on. 

293 . The OcctTERENCE of a Tyre of Female Steku.ity in (’oiton. By 
R. K. Iyengar. {Madras Agr. 22, 1934, p. 152. From Plant llreeding 
AhsiractSy v., 1, 1934, [). 5.) In a Herhaceuw strain Ko. 12S1 i‘criain plants wt'n^ 
observexl which, though hexilthy, vigorous, without any malformations of the 
vegetative parts, and producing many fioavers, de'vclop d no lH)Ijs. The* flowers 
as a rule iieve?r opcnexl. Though the stameTis wtTc nounal the* staniinal column 
was stunted, with a large number of free filaments; ila* polKui was normal, and 
there was no anther sterility, but the normal club-sluijKxl stigma slauding out 
from the staminal column w'as absent, and ilisscction showed lliat the ovary 
was present , but the style wois rmicli shortemd with a tliin flat tinned stigma 
at the top. 

294 . Accuracy of the rEucENTAOE of Lint Uotton Deteumln'kd on Small 
Laboratory Ctns. By J. T. Vantine. (J. A?tar. Soc. Ayrou., 26, 8, 1934. 
Abstr. from Exp. Stu. Hec., 71, 6, 19:i4, p. 623.) When twenty lOdb. samplos 
from a thoroughly mixed lot of Startex 582 sec<I (’ott.ori wo.tc ginned at the 
Texas Exj>eriinent Station on a 26-saw' gin, arid fifty 200 -g. 8amph?.s and fifty 
50-g. samples of the Ksamc lot on an 8-saw^ gin, the* error in pfTcciitage of lint of 
these samples w^as small. One repr<?K(uitativ(? Hamplc carcfviJly handled was 
enough for a reliabh? determination of lint jxTcentagc, so that the size of sample 
is not 80 important if a represontativo sample is used. Correction for dilTerences 
betw't?on the difTerent sizes of saraiilos used probably is not w^vrranttxl. 

295 . Cotton Pj.ant: Resist anck to Coi.d. By V. I. Tzivinskii. (C, r. Acad. 
Sci. U.S.S.li., i., 1934, p. 147. Abstr. from Stwini. of Carr. Lit., xiv., 29 , 1934, 
p. 540.) Within a group the resistance to frost of diflerciit spc?cies is proportional 
to the concentration of the coll sap. 

296 . Estimation of the Number of Fibres on a Oon’ON Seed by Different 
Methods: A Comparison. By K. L. N. Iyengar. (Jnd. J. of Agr. Sci., iv., 5» 
1934, p. 906.) The average numl)cr of fibres that are produced on the surface 
of a cotton send may be estimated by any of the following methods: (a) By 
the method employed by Turner, where the variations in tlie length and weight 
of the fibres that make up the sample are taken into account, (b) By dividing 
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tho lint weight per seed by the product of the mean fibre length and the mean 
fibre weight per unit length, obtained by the ordinary cutting method, (c) By 
dividing the lint weight per seed by the unit fibre weight obtained by weighing 
whole fibres, as descril^ed by Nazir Ahmrid. (d) By dividing the lint weight 
per seed by the mean unit fibre weight obtained in Turner’s method. It is 
evident that this method is not independent, as it dej)ends on the method (a) 
for the value of the unit fibre weight. 

The author presents the following conclusions: 

1 . The average nunibfjr of fibres per seed according to the ordiiianr" cutting 
method (b) is a little smaller than that obtaine<i by the method suggested by 
Turner (a). WTiere considerable accuracy is not needed, the ordinary cutting 
method may be employed with a positive eornxtion of about 2 to 3 per cent. 

2. The values obtained according to the method {d) also are k^s than those 
obtained by (a) by about the same amount. This difference has be(ui shown 
to be due to the fact that (a) takes into consideration the distribution of the 
fibre-length according to the uuml>er of fibres, wliile (d) that according to weight, 
and there exists a slight variation between the two distributions. 

[Of. Abstr. 637, Vol. VI., and 6, Vol. IX., of this R(«vicw.] 

267. Cotton Notes. Budding and Grafting TriaU xinih Cotton ami Related 
Plants. By R. E. BtM'kett. In a review of this paf)er (Trop. Agriculturr^ 
xii.. 1 , p. 10.) Dr. Harland writes: “ Thi.s short; pa]:>er descrite budding 

and grafting trials betwcxMi wddc'ly different species of Gossypium, and also 
betwetm the gen(*ra Gossypium, Tkurherui^ Paritium, Hibiscus, Tkespesia, and 
Eriaxylum. The literature is briefly ref(*Tred to, though there seems a slight 
reluctance to (kxil with the subject historically. For instanee, since Smith 
(1909), working in HaW'aii, w^as the first t(» demonstrate tlie practicability of 
budding cottons, it seems a little unnecessary to quote unpublished later observa- 
tions by other w'urkers iiM;^roly going over the same ground. 

“ It may be montiomxl that cotton wuis successfully grafted as early as 1871, 
for in the GardeneCs Chronich for that year, p. 12G0, is a figure of a grafted 
seedling, the scion b<ung uniOxi to the stock just l)6low' the cotyledons, 

“ Becktdt found that 0. Sturtii could be succes-sfully budded on to G. Damdsonii 
and G. arboreum, and inardnal with Upland tyqx^s of cotton from low^er California 
and Siam. Thurheria thespesioides wjis budded on G. arboreum and G. calycotum, 
while Erioxylum aridum was budd(xl on to G. arboreum. These resultH are all 
consisUuit w'ith our knowkxige of the taxonomy of the gcniiB Gfjssypium, since 
on lx)th cytological and genetical grounds it is the consensus of opinion at this 
Station that both E. aridum and T. thejrpesioides are memlKTs of the genus 
Gossypium. 

“It may be menlione<l that the practice* of budding or grafting sptx'ies of 
Gossypium on other sjiecies has been in cx)mmon use at this Stali(ui since 1920, 
and although a few combinations have not been tried, then> is little doubt that 
all sjjocie^ of Gossypium intergraft with the greatest of oas(\ 

“ Of greater interest is Beckett’s pronouncement that ParUium tiliaceum 
{Hilmcus tiliaceus) and Thespe.sia popidnm can be suecossfully inarched with 
Oossypium and also upui each other. Betw^ecn 1926 and 1930 the intergraftmg 
relationships of Gossypium to other genera in the Hibiscece were studied by the 
writer, but although a loose union w^as obtaintxi betwcx?n ThespeMa and Gossy- 
pium, there was no evidence of any transference of nutrients from stock to scion. 
The scion could persist for several weeks in a green state, but faikxi to make 
independent growth, when all branches were removed from the stock. 

“ A photograph is presented in Beckett’s paper of a plant of G, Sturtii carrying 
an inarched branch of T. populnm^ but the plant still has a branch of the stock 
G. Sturtii. 
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“ In oonsidering the type of union between stock and scion, all stages seem to 
be possible between a loose association of cells which permits water to pass from 
stock to scion, but not nutrients necessary for growth, and a real bio-chemical 
union permitting normal growth and translocation of nutrients. In the opinion 
of the reviewer, the term ‘ successful grafting ’ should be confined to the latter type 
of union, and if this delimitation Ik 3 accepted the question of whether success has 
been attained in grafting Oossypium wdth TJiespesia or Paritium must bo left 
open.” 

fCf. Abstr. 224, Vol. XL, of this Review.] 

298. The Theory of Inbreeding m Autotetraploids. By M. 8. Bartlett 
and . 1 . B. S. Haldane. (J. Qenei.. 29 , 1934, p. 175. From Plant Breeding 
Abstracts, v., 1 , 1934, p. L) Expressions have been found for the rati^ of decrease 
of heterozygotes when br()th(;r and sister mat(xi in a tetraploid specif^a and 
various method.s of building up a purf* line are compan'd. 

299 . Technique of Cytological Investigations in Breeding Work. By 
M. Nawavschin. (In Oernian.) (Z. Zuchtung, 193L A19, p. 3b(>. From Plant 
Breedimj Abstracts, v., 1, 1934, p. 11.) The prejiaration of j>lanl material and 
its examination, microtome t<‘chni(|U(% fixation, embedding, mounting, etc., are 
all described in considerable detail, and a bibliography referring to sfHxial points 
in the discussion is given. 

800 . Soviet Cytology ArpuED to Plant Industry during Recf.nt Years, 
1928-33. By G. A, Levitzky. {BnU. Appl. Bui., 8(T. A., 10 , p. 25, U^ningnul, 
1934. From Plant Breeding Abstracts, v., 1 , 1934, p. 14.) Following upon a 
brief mention of the various cytologists now' working in the U.8.8.R., the author 
refers to his owoi siudit^s on the morphology of the chromosomes by the use of 
his special fixative, which has displayexi the cliromosomcs of even wxil known 
objects in a completely new light. Figure.s are gi%"en illustrating the difference 
between the old method and the new, wliereby not only the ,siz(^ of the cliromo- 
somes can be fairly accurately measured, but- their actual morphological charac- 
teristics made manifest. 

801 . A Bibliography of Plant Genetics. Compiled by M. F. Warner et al. 
(U.S. Dpt. of Agr. Misc. Ptdm., 164 , 1934. Abstr. from Exp. Sia. Itec., 71, 4 , 
1934, p. 456.) Covering available literature through 1930, this eompn^hensive 
bibliography embraces 10,156 references, indicating tboBc which have literature 
lists. Subject and author indexes are included. 

802 . On the Determination of Genetic Constants of Relative Growth. 
By A. H. Hersh and M. J, Feldstoin. {Anier. Nat., 68 , 1934, p. 72. Prom 
Plant Breeding Ahstracts, v., 1, 1934, p. 11.) A comparison is made of the results 
obtained by two methods of applying the method of least squares in estimating 
the differences in the constants of relative grow'th brought alxuit by relatively 
small genetic differences. Though the tw'o methods give somewhat different 
results, no certain criterion has btxin yet established for deciding which of the 
two is preferable. 

303. Genetic Aspects of Pi.ant and Animal Breeding. By A. L. Hagedoorri. 
(In German.) (Z. ZUchtung, 1934, A19, p. 414. From Plant Breeding Abstracts, 
V., 1 , 1934, p. 11.) The development of plant breeding and the various con- 
ceptions that have prevailed of its relations to genetics are outlined, and the 
value of co-operation between the? experienced geneticist and the plant breeder 
is emphasized and exemplified by the advances that have been made following 
the introduction of progeny tests and selection acT/Ording to the genotype. 

804 . Tables for Caixiulating the Standard Error and the Phobabl* 
Error of the Coefficient of Variability. By H. M. Brown. (J. Amer, 
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Soc, Agron., 2$, 1934, p. 65. FromlPlatU Breeding Abstracts, v., 1, 1934, p. 11.) 
The two tablee provided do away with the necessity of resorting to the basic 
formulae for the calculation of the standard error (S.E.) and probable error (P.E.) 
of the coefficient of variability (C.V.). The first table gives A for values of C.V. 
from 1 to 119, with first differences for interpolation purposes, and N (where N 
is the number of observations) is obtainable from any book of square roots; 
then S.E. of any particular C.V. is simply A/^N. The second table is similarly 
constructed so that P.E. of any particular C.V. is simply B/^N. 

305 . CoTTONRRED OiL FROM BoLLiEs: QUALITY. By R- H. Fash. {OH and 
Soap, xi., 106 , 1934. Abstr. from Summ. of Curr. Lit., xiv., 22, 1934, p. 614.) 
Immatiire cotton bolls, known as “ bolliei?,” give cottonseed oil that has a higher 
refining loss than tliat from ri|>c soed-s, and if mixed with normal oil detracts 
from its colour. 

FIBRE, YARN, SPINNING, WEAVING, ETC. 

306 . CkrPTON: From the Raw Material to tife Finished Product. By 
R. J. Peake. (Fourth (xiition. Revised and enlarged by H. P. Curtis. Pubd. 
by Sir Isaac Pitman and Sons, Ltd., London; price 5s. net. From Text. Rex., 
Hi., 620 , 1934, p. 58.) The first chapter outlines the foundation of the English 
cotton trade and its subsequent development. The next thr(X3 chapH^rs, which 
together form the greator |:K)rtion of the volume, deal respK‘.ctiv 0 ly with cotton 
growing, prcq)aratory and spinning processes, and winding, warping, and weaving. 
New inventions arcj con.sidend in the.se sections. The following two chapters 
are given over to the .study of bleaching, printing, and dyeing, and market dis- 
tribution of yam and clotli, while the last two chapters give some interesting 
particulars regarding trade unions and masters’ organiswitions resjx'ctively. 

807. Cotton Bag Fabric: Structfuik. By R. J. Cheatham and d. T. Wigington. 
(U.S. Dpi. Agr. Misc. Puhl. No. 175. Abstr. from J. Text. I ml., xxv., 12, 1934, 
A567.) Illustrations an^ given of the application of cotton bags in the marketing 
of farm prodiu'C. A de.scriptinn is given of a pop^ular fabric used for tlie purpK)8e. 

308 . Cotton Hair: Direction of Convolutions. By O. Roehrich. {Chim. 
ei Ind., 31, 13c Oangrps Chirn. Irui., No. 819, 1934. Abstr. from Sumru. of Curr. 
Lit., xiv., 22, 1934, p. 603.) The convolution of Egyptian cotton hairs and of 
collodion tulx»s filUxl with water is studitHi under the microscop>e, and it is shown 
that the direction of twdst is invariably det4irmiiied by the dinx'tion of the 
heHc4il 8triation.s of tibrilla? of the secondary membrane. Photomicrographs are 
reproducAxl. 

309 . Immature Cotton Hairs: Classification by Polarization Mioroscopb, 
By C. L. Pattoe. (7’exf. World., 84 , 1934, j). 2012. Abstr. from Sumni. of Curr. 
Lit., xiv., 22, 1934, p. 604.) A technique is developed for using the polarization 
mioroBCop© to determine the degree of maturity of cotton fibres. Low maturity 
fibres change to blue or indigo as rotation brings them parallel to the cross-hair 
in alignment with the selenite plate, whilst mature fibres show little colour 
change on rotation. A system of evaluation of the fibres is derived so that a 
“ maturity rating ” can be found for each slide. 

310 . Cotton Lintkrb: Analysis, By A. P. Zakoshchikov. (Iskii^st. Vololcrw, 
V., 1 , 1934, p. 36. Abstr. from Summ. of Curr. Lit., xiv., 22, 1934, p. 603.) 
Impurities in linters are determined as follow^s. About 1-5-3 g. are exposed 
to the fumes of hydrochloric acid for about one minute, then to ammonia, washed, 
dried, and dissolved in cuprammonium. The insoluble residue is washed, dried, 
and weighed. 

ail. Cotton Sails, By T. W. MoAlpine. (Text. Rec., Hi., 618, 1934, p. 20.). 
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Bxplains how cotton sails came to be used for racing yachts, and discusses the 
advantages of cotton over flax for this purpose. 

312. Simplified Cotton Spinninq System. (Eeime Text., 82, 1934, p. 787. 
Abstr. from Summ. of Cur7\ Lit., xiv., 28, 1934, p. 629.) Describee a system in 
which it is possible to work mixtures of inferior quality cotton with cotton of 
long staple. 

313. Cotton Stalks: Use in Paper MANUFAcrruEB. By A. I. Louri6. 
{Boumajn. Frorn., 13, 3, 1934, p. 61. Abstr. from Summ. of Curt. Lit., xiv,, 22, 
1934, p. 583.) Soudakov’s method, or the method of gradual treatment, can be 
UBtxl to manufacture pulp or packing paper from cotton stalks. The paper 
shows a tendency to crumble owing to the presence of fragments of parenchyma. 
The gradual method of treating the stalks with caustic soda gives a much stronger 
pafier than that of Boudakov. 

314. Cotton Waste: Use for Rayon Manufacture. By Y. Uno. {Text. 
Mfr., 60, 1934, p. 369. Abstr. from Summ. of Curt. Lit., xiv., 20, 1934, p. 526.) 
The Japanese rayon industry has reached second place in t he world’s production. 
Most of the raw material is imported, but investigations of the jHissibility of 
using waste cotton have been carried out. A satisfactory pulp h.'is bmi 
obtained by boiling cotton wastes such a.s fly, oily cotton, and floor sw'ocqungs, 
under pressure for about five hours with a solution containing 1 p< r cent, caustic 
soda and about 2 per cent, dissolved liemicellulose which is prepared from the 
waste solution at the viscose rayon mill after the recov(Ty of caustic soda by 
moans of a dialyzer. Viscose rayon produced from this pulp has a good lustres, 
and is 20 to 30 per cent, stronger than that made from w^>()d pulp. In view of 
the high cellulose content of the waste cotton pulp and its low cost , it is estimated 
that, for a given quantity of rayon yam, the cost of the required pulp from wiiste 
cotton is only about 25 per cent, of that of w'ood pulp, or 10 per (’cnt. of that of 
ordinary linter pulp. 

315. Cotton Yarn: Count and Btrenoth Determination by the Lea Test. 
By J. L. Dclany. (Colton,, U.S., 98, 10, 1934, p. 61. Abstr. from Summ. of 
Curr. Lit., 1, 24, 1934, p. 670.) The use of the Jea te.st for the determination of 
yarn counts and 8trcngth.s i.s discussed, and precautions tc) taken in the 
reeling and breaking operations are indicated. The influence (d moisture is 
described and correction forraulie are given. The use of the break factor 
(count X strength) is explained, and methods of expressing count variations and 
of checking yarn counts on the warp >)eam are briefly describ<xl. 

316. Studies in the Sampling of Yarns for the Determination of Strength 
l^opBRTY. Part I. Frequency Curves of Strength Tests by Single 
Thread, Lea, and Balllstic Methods of Testing. By D. F. Kapwlia. 
(J. Text. Imt., XXV., 11, 1934, T355.) In Part I. of the present seriw is shown 
the extent to which departure may be expt^rienced from the normal lav} in sampling. 
It is pointed out that the valines of observations not only depc^nd on the distribu- 
tion of accidental influences — fUTors in the trm^ sense of the wxird — but are also 
subject to persisting influences. Therefore, the variability is the reenltant 
of a number of contributory causes t<?nding to produce asymmetrical frequency 
distribution. Recognizing this diflBculty, in Part II. of the series the methods 
of determininng trustworthy estimates of means within assigned limits will be 
examined, and the number of tests constituting a satisfactory sample, representing 
the bulk from which it IkM drawn, is indicated. 

317. Cotton Yarns and Fabrics; Rbgain/Strbnoth Relation. By K. K. 
Thomas. {Ind. Text. J., 44, 1934, p. 394. Abstr. from J. Text. Inst., xxv., 
11, 1934, A547.) Various methods of determining regain are discussfxi, and a 
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table is given for finding the correct tensile strength for fabric and yarn at various 
moisture regains. 

818. Cotton Yakns and Fibres; Elasticity. (Spinn. u, Web., 52, 42, 
1934, p. 1. Abstr. from Sumrn. of Curt. Lit., xiv., 22, 1934, p. 604.) The usua 
method of determining elasticity is discussed, and results for cotton yams and 
fibres are given in the form of tables and graphs showing the total, residual, and 
elastic extensions for varying loads. It is pointed out that the full extension 
and contraction are not attained immediately upon application and removal 
of the load, and if periods of 1 or 2 minutes are allowtxi to elapse before the 
readings are taken the calculated elasticity is higher than that determined from 
readings taken immediately after application and removal of the loads. The 
difference varies from 3 to 7 j>er cent, for samples of 20’8 cotton yarn prepared 
by different carding treatments. 

819. Fujhrs: Moisture Relations. By E. Burlet. {Bull. Lab. cVAnalyaea et 
Eechtrches IruiuMrielleSy Roulxiix, 1934, Nos. 22 and 23. Abstr. from J. Text. 
Inst., XXV., 11, 1934, A546.) Exjwiments on the moisture regain of textile 
fibres show that this occurs in two stages, one of rapid 8U[>erficial regain, and the 
other of slow doc^p absorption. The phenomenon of hysteresis is discussed and 
also the effect of drying at 100° C. on the hygroscopic power of fibres. The 
maximum difference Ix^twetiii ab.sorption and desorption regain at 18° and 
65 per (xmt. H.H. (the normal ’’ atmosphere) amounts to alK)ut 2-5 per cent, 
for rayon, 2 per cent, for wool, and 1-75 per cent, for cotton, and the effect of 
heating at 106'“ C. is to depress the regain by about 0*67 per cent, for bleached 
rayon, 0-5 cent, for cotton, and 0-33 per cent, for wool. Methods of con- 
ditioning and determining regain are discussed. 

320. Fibres: Moisture Relations. By W. VVeltzien. (MojuUs. Seide. u. 
Kunstseide, 89, pp. 3*13 and 390. Abstr. from J. Text. Inst., xxv., 11, 1934, 
A546.) Pre^vious work on the absorption of moisture by fibres is reviewed, 
and an apimratus for studying absorption, based on Katz’s method, is described. 

821. Fibres . Fluorescent Microscopy. ByE. Gothel. {Z)tA«er#af toil, Dresden, 
1933. Abstr. from J, of Text. Inst., xxv., 9, 1934, A456.) The author describes 
the Reichert fluorescence microscope (1931 model) and the apjiearances presented 
by various cottons, other plant hairs, bast fibres, wool and other animal fibres, 
flilk, asbestos, rayons and gums, softeners, filling materials and antiseptics used 
in finishing textiles. Two chapters are also devok^d to paper-making materials. 
A review of previous work and a bibliography are provided. 

822. Utilisation du Coton pour les Usages autres que la Filature. 
By J. Dantzer. (Ayron. Col., xxiii., 197, 1934, p. 129. Abstr. from Bull. Imp. 
Inst., xxxii., 8, 1934, p. 490.) Notes on various uses of cotton other than for 
the usual purposes of fabrics. 

328. Importance op Interpretation to Textile Research. By E. R. 
Schwarz. {Text. Rex., lii., 621, 1934, p, 33.) Stresses the need for the translation 
of the findings of present and past textile research workers into terms which 
can be appreciated by the textile executives. 

824. Sisal Cotton Balk Covering: Influence on Spinning. {2^ ext. Mfr., 
60 , 1934, pp. 349 and 355. Abstr. from Summ. of Curt. Lit., xiv., 20, 1934, 
p. 528.) Testa were made on ten bales of medium-stapled American cotton, of 
which five were jute covered and five had the inner covering of sisal and the 
outer covering of jute. Both kinds of bales had sisal cords which provided a 
possible source of sisal even in the jute-covered bale. The cotton tended to 
adhere more to a jute covering than to a sisal covering, but more sisal was left 
on or in the cotton by a broker’s sampling out. The cotton was processed in 
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the ordinary way, and spun into 32’s twist. The results of observations of 
breakages in mule spinning and their causes are given. The spinning was good, 
with about ten spinning breakages per 100 spindles per hour, and neither the 
sisal nor jute fibres were directly responsible for any appreciable percentage of 
the spinning breakages. The conclusion is reached that there is no appreciable 
difference in the number of spinning breakagt^s corresponding to the tw© types 
of cover. This conclusion has bwn confirme<i by an indejwndent test on Middling 
American cotton. 

325. Developments in Macitinery. By F. Nasmith. (World Textiles Supple 
tnerU, Man. Guar. Coml., 6/10/34.) The character and value of many of the 
improvements offend are on a higher plane than hitherto. Various machines are 
described. 

326. Cotton Machinery: Obsolescence. By (1) T. Spencer; (2) British 
Northrop Loom Co., Ltd. [Text. Weekly, 13, 1934, p. 408. Abstr. from J. of 
Text. Inst., XXV,, 9, 1934, A468.) (1) Spencnr produces cost figures showing that 
the weekly cost of production for 181 yards of 35-inch fabric is 171-92 ponce in 
a mill with six looms jx^r weaver, and 183-5 ptmee in one equipped with fully 
automatic looms (twemty peT weaver). The chief extra expense allowed for th(^ 
automatic looms is interest on capital and depreciation. (2) British Northrop 
Loom Co., Ltd., point out that these figures are based on the first year, that tln^ 
loom speed for a modern automatic is 180, not 170 as staled, and that the numb<?r 
of looms per weaver aid per overlooker are too small. They state that obso- 
lescence, not low efficiency, is the chief trouble. 

TRADE CO^OPERATlON, ETC. 

327. La RimjzioNE della Durata del Lavoro nelle Industrie (liEDUCfnoN 
OF THE Hours of Labour in Industry.) By F. Magri. (Boll della Cokm, 
Milan, xxix., June, 1934, p. 362.) The problem has been brought up by a report 
published in Geneva. Insurance against unempIo3mient Ixung unsatisfactory, 
reduction of hours of labour is conaidend. Such a solution would inevitably 
encounter many difficulties, and those are discussed. 

328. Forecasting Raw OrrroN Prices. By W. H. Slater. (Text. WIdy., xiv., 
Nos. 351 and 355, 1934.) The third paper of this scries deals with the scope of 
statistical methods and the time factor, and the fourth with the working out of 
monthly prices on Method “A.” 

[Of. Abstr, 171 of this volume. ) 

329. Fi>uctuations in Prices of Cotton Futures Contracts. By L. D. 
Howell. (U.S. Dept. Agr. Tech. Bull. 423, 1934. Abstr. from Exp. Sta. Re^c.^ 71, 
6, 1934, p. 719.) This is a study of the extent and distrilnition of actual daily 
and weekly fluctuations in cotton futures prices on the New York Cotton Exchange 
from August 1, 1917, to August 1, 1933. The daily ranges in priexjs of contracts 
above and below the lowest price of the closing range for the same month on the 
preceding business day were calculated. The ranges in price fluctuations during 
the day and during the week were also tabulated, and are summarized in the 
tables and charts presented. 

“ The results of this study of fluctuations in prices of cotton futures contracts 
show that for contracts bought and sold prior to the month of their maturity the 
range in prices during the day equalled or exceeded 2 ct. per pound only nineteen 
times, or about 0-4 per cent, of the time, during the sixteen-year period 191748 
to 1932-33- Fluctuations in prices above and also below the closing price on the 
previous day each exceeded 2 ct, per pound only six times, or approximately 
01 per cent, of the time. 
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“ Charigee in prices during the day were on the whole, for contracts 
bought and sold during the month of their maturity than for contracts of other 
months. 

“ The exti'nt of price changes during the day vari(xi directly with the level 
of prices of the contracts. The range of prices during the day and fluctuations 
in prices alxive and Ix^low the closing price on the previous day increased pro- 
gressively from the lower to the higher price-level groups. 

“ AnalyscH of the data on the basis of graduated limits indicate that changes 
in the price level of cotton futures contracts were generally associatexi with cor- 
responding proport ional changes in prices during the day and during the week.'’ 

330. The Would Cotton Position. By .1. A. Todd. {Trap. AgricuUure 
xii., 1, 1935, p. Ifl, and 2, p. 48.) I. A very rcadalile article. The behaviour 
of prices in ndation to suppli^^8 and consumption is considered for the last few 
years, and in conclusion the author writes: “ Is it possible to draw from all this 
any gcruTa! c(tnclusiori as to the whole pKiaition ? Perhaps this much may be 
risked. Production, consumption, and prices have all made a pretty good 
recovery from tie* low points of a year or two ago, but the critical feature of the 
wholly situjition is that the rmivery during 1033-34, both in production and 
eon8urap(i(ui. was much more marked in the case of Outside GtowIIls than of 
American, bccavisi' America’s efforts to nsstrict production were only then begin- 
ning to show results.” 

II. In the previous artu*l(' tiic writer brought his survey of the j:K:>sition down 
to soa^son 1933-34, and it i.s shown in the present pajx^r how that position has 
been atTected by dcvclopin<*nts regarding the eurnuit season 1934-35. 

331. World (>»tton Trade. By Reiss Bros. {Text, .xv., 367, 1935, p. 8.) 

A review of the trade in the principal manufacturing centres of the w'orlcl 

in 1934. 


i ^mNDA. 

332. The Tiiec»retical Sionificas Vernalization. By N. A. Maximov. 
{Bull. No. It), Herbage Publication es. Publishcxl by the Im|XTial Bureau 
of Plant (Jenetics, AlxTystwyth, V 1934, price 2s. Gd.) Vernalization, 

or ” Jarowization,” is the term usexi mify the discovery made by Lysenko 

at the Odeasa Institute of Plant Broev It is a practical agricultural method 

of hastening development, making win \nta fruit in the first year, and late 
flowering plants bcy-oine early. The sot soaktxl, but only partially, so that 
it does not corner into full growing activjij, but it may be subjeeUxi to other 
irifluonoos tliat hasten development. If, for example, it is exposexi for twx) to 
ten weeks (acconling to variety) to a temperature little above fre^zing-jxiint, 
it licquires the properties of a spring (jarovye) plant, and may even produce a 
yield earlier than a spring variety of the same plant. In W'arrath- loving plants, 
on the other hand, such as millet, 8oy-lx>an, or cotton, the factor of vernalization 
may be increased temperature. 

The efficiency of tht? method is shown by the fact that in 1934 about a million 
hectares w'ere sown with vernalized seed, with very few failures. Oats and 
barley were matured by this method within the arctic zone, where it had 
hitherto been regarded as impossible to do so. 

Professor Maximov goes on to attempt to throw light upon the theoretical 
side of the process. Lysenko himself, in one of his mxjnt papers, briefly 
formulates his theoretical conceptions as follows: (1) Growth and development 
are not identical phenomena ; (2) The entire process of the development of an 
annual seed plant consists of individual steps or stages; (3) The stages always 
proceed in a strict sequence, and a subsequent stage cannot set in until the 
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preceding stage has been completed; (4) Different stages of development of the 
same plant require for their completion different external conditions. 

Each of these statements is analyzed in some detail, and in the view of the 
author, “ the theory of vernalization is as yet far from being completely 
formulated.” 

The paper concludes with a review of the work that preceded and accom- 
panied that of Lysenko, bearing upon the same question. The whole paper 
should be carefully studitHl. 

333. Rkfokts Received from Experiment Stations, 1933-34. (Pubd. by 
the Empire Cotton Growing Corporation, 1935, price 28. 6d., post free.) The 
Reports of the Corj)oration’s Experimtmt Stations are presented this year in a 
different form, as the result of recommendations made at the Cotton O)nfcronoe 
held last year. It was decided to issue two sfjparate publications, one to be a 
small volume (cf. Abstr. 334) intendtHl primarily for the Corj>oratioiC8 own 
members and the general public!, consisting of a general review in non -technical 
language of the work of each Station for the previous season. Secondly, each 
Station was askexi to furnish a progress re{>ort summarizing the work done at 
each Station in the last semson alone, such as would suffice to enable other 
Stations to learn the kind of experimental work that is being done at ea(!h place, 
and the general trend of the results of the last year. Details of ex|K^rimental 
procedure and of numerical results are not included in such a progress report, 
since they would naturally l>o included when, after a suitable number of years’ 
repetition, the work was recorded in a paper in a scientific journal. It was 
considered that until a piece of work had reached this stage, other Stations 
should content themselves with an indication of the direction in which each 
season’s results were pointing. Progress reports from the Cotton Experiment 
Stations in the Sudan, Nyasaland, South Africa, Rhodesia, Swaziland, Uganda, 
Tanganyika, Queensland, St, Vincent, Fiji, and the S(!td Farm in Kigeria, are 
contained in the present volume. 

It is greatly hope^d that this now scheme for the rejK)rtB will be successful 
in providing the general public and workers on cotton -growing problems with 
such information as they wish to have regarding the progress made each season 
at the several Experiment Stations. 

884. A Review of the Work of the Experiment Station.^, Season 1933-34. 
By J. C. Willis, F.R.S. (Pubd. by the Empire Cotton Growing Corporation, 
1935; price Is. 6d., post free.) This review is an endeavour to incorporate the 
progress reports of the Experiment Stations into a single article in non-technicial 
language, which shall give a general account of what is going on, and what 
progress is being made tow'ards the realization of the aims that the Corporation 
has in view. Section I. of this review deals with Plant Breeding; Section 11. 
with the Improvement of Agricultural Practices; Section III. wdth Pests and 
Diseases. An index to individual Stations is included. 

335. Ukity National and Imperial. By H. Martin Leake. (With a Preface 
by Sir Edward Grigg. Pubd. George Allen and Unwin Lid., Ijondon, 1936; 
price, 8 b. 6d.). With a wide experience of the British Empire, the author dis- 
cusses two major problems of the day — British agriculture and Colonial develop- 
ment. The weakness of the former is shown to lie in its financial structure, and 
proposals are put forward by which agricultural and industrial finance may be 
harmonized to the great advantage of the former industry. The same proposals 
are further shown to offer the one means of fulfilling our trust to the native 
populations of the Empire. This financial harmony is then used to indicate how 
the best in capitalism and socialism may be woven to give a complete unity in 
national and Imperial economy. 
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Repobts Received from Experiment Stations, 1928-20 and 1929-30. We 
have been asked by Sr. Amaldo Vieira de Mello, of Pernambuco, Brazil, to 
obtain for him if possible one copy of each of the above Reports, ■which are now out 
of print. He oflers 6s. each for the two volumes, and if any reader has copies 
that are no longer required he should communicate direct with Sr. Ainaldo 
Vieira de Mello, Esto^ao Expcsrimental de Plantas Texteis, Surubim, Pernambuco, 
Brazil. 


PERSONAL NOTES 

Wo much regret to announce the death on February 7, at Keitu , Perthshire, 
of the Hon. Bernard Kollo. Mi*. Kollo 'was a member of the Administrative 
Council and of the Finance Committee of the Corporation. 

We beg to olfor our sincere congratulations to the President of the Council of 
the Corporation, Lord Derby, on the bestow'ai on him of the Royal Victorian 
Chain, announced in the Kew^ Year’s Honours List. We also tender our warm 
eongratulatiuns to fSir John on the honour of Knighthood conferred on 

liim, and to l*rofessor F. L. Kngleduw , a member of the C.'orpo rat ion's Research 
Station Committee, on receiving the honour of C.M.G. 

Mr. Milligan's long record of service with the OiriK) ration as their senior 
representative in South Africa has now' U'rminatt^d. Ho joined the staff in 
1924, coming from India witli a distinguished reputation which his work while 
in iVfrioa has enhanced, in addition to his normal tluties, lie has made iiiqxiilant 
contribution to agricultural progress in the RhodcvSias, Tanganyika, and Nytisa- 
land, while his services as economic adviser to 8ii Alan Pirn, who has recently 
reported to the Secretary of State for the Dominions on the High Commission 
Territories, have (Miitriliuted much to the elucidation of a difficult agricultural 
situation. Mr. Miliigairs departure means that the C^jrporation lose the services 
of an ollicer of outstanding ability, beloved by his staff and trusted by all. 


APPOiNTMEKT8. 

Ml'. D. F. Kuston, a former holder of a Studentship*, has been apqx>iiikHl by 
the CorpKiratiun as an Assistant at the Cotton Breixiing 8tation, Barberton, 
South Africa. 


OFFICERS OK LEAVE, 

W’hen an officer of a colonial Department of Agriculture (or of the ahittl 
departments of Irrigation, Transport, etc.) comes ‘‘ home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Grow ing Corpora- 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch v;ith these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Oitton Growing Corporation, which are on the 
Fourth Floor of King’s Buildings, Dean Stanley Street, Millbank, S.W.l. 
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At the date of writing the following officers are on leave^ or will shortly be 
arriving in England, from cotton-growing countries : 


Brititih Honduras 
Ceylon 

Fiji 

Gold Coast ... 


India 

j» ■ • • 

Kenya Colony 


Kigeria 

Nort/hem Khodeaia 
Tangany ika Terri t or \ 


Cgancla 


. Mr. H. P. Smart. 

. Mr. F. P. JepBon. 

. Mr. C. R. Turbet. 

. Mr. E. M:. Cook. 

. Mr. J. K. Cox. 

. Mr. H. E, Green. 

. Mr. R. J. T. Hooke. 
. Mr. C. L. W. Jones. 
. Mr. A. C, Miles. 

. Mr. H. Nicholas. 

. Dr. W. Burns. 

. Mr. W. J. Jenkins. 

. Mr. J. Anderson. 

. Mr. J. T. Den watt. 

. Mr. A. M. Gwyiin. 

. Mr. V. Liversage. 

. Mr. V. F. Olivier. 

. Ml'. J. N. Clothier. 

. Mr. C. G. Trapnoll. 

. Ml’. A. E. Haarer. 

. Mr. L. F. Higgeiis. 

. Mr. T. S. riervis. 

. JVIr. (E Milne. 

. Mr. VV. H. Potts. 

. Mr. d. Kobertson. 

. Ab. a. Hayes. 

. Mr. J. I). Jameson. 


Sir Gtxilfrey Evans, Principal id the linpuriai College oi Tropical Agriculture, 
Trinidad, and Controller of the Corporation’s Research Station in that island, 
will arrive in this country' on leave in May. 

The following officers of the Corporation’s stafl abroad will arrive in this 
country on leave during the next few weeks : 

Mr. S, T. Hoyle. 

Jflr. 0. V. S. Heath. 

Mr. D. MacDonald. 

Mr. E. O. Pearson. 

Mr. H. Hutchinson, 

Dr. H. Greene. 

Mr. R. L. Knight. 

Mr. T. Trought. 

.Dr. 8. C. Harland. 

Dr. T. G. Maaon. 

Mr. R. A. Silow. 


Nyasaland ... 
South Africa 


Swaziland . , . 
Sudan 


West Indies 

»j> »> 

f* rt 
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THE ORIGIN AND DEVELOPMENT 
OF U.4 COTTON 


BY 

F. R. PARNELL, 

Cotton ExpcrimeJii Station^ Barberton, Trnnsrnal. 

This article is written by special request to supply some answer to 
queries regarding U.4 and its origin. It is mainly a summary of 
information appearing in the annual reports of the Barberton Station 
for the past ten years. 

When work was started at Barberton in 1924 the chief limiting 
factor to successful cotton growing in the Low Veld of South Africa 
was the damage caused by jassid. Tlie varieties then in cultivation 
were all susceptible to this pest to a greater or less extent, but in 
most cases the plant-to-plant variation in this character w^as very 
marked. An immediate start was made, therefore, with selection 
work directed to the production of jassid-resistant types. 

The most promising of the local varieties from which to make 
selections were Improved Bancroft, Zululand Hybrid and Uganda, 
The first two were about equal in their average susceptibility to 
jassid; Uganda was rather better, though still subject to serious 
damage. It was found, in all three varieties, that most of the highly 
resistant plants were poor fruiters or carried lint much short, er than 
the average. In spite of this, however, it was possible, by prolonged 
search, to find a number of plants which combined high resistance 
to jassid with heavy fruiting and good lint. This combination vras 
less easily found in Uganda, hence this variety yielded very few 
suitable plants compared with the other two. One of the Uganda 
selections, however, was U.4, and this strain in a very few seasons 
proved markedly superior to everything else on the Station. 

The origin of the variety grown under the name of Uganda was 
by no means certain, as the evidence obtainable was most conflicting. 

XU. 3 13 
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It may have been derived from cotton seed that had been imported 
from Uganda in the past, but this cannot be stated as a fact. 
Whatever its origin, however, it was very mixed and hardly 
recognizable as a definite variety. 

The original U.4 plant was selected in 1925 (1924-25 season). It 
was smaller and more compact than the general run of Uganda plants, 
with small leaf and fine wood. It was only slightly affected by jassid, 
even towards the end of the season, and at the same time carried a 
very good crop for a small plant. The boll was small, 4*8 gras, boll 
weight, compared with a mean of 6*6 gms. for Bancroft and 6*5 gma. 
for Zululand Hybrid selections; moreover the lint was short, 28 mm. 
compared with an average of about 80 mm. for the whole lot of 
selections. Both these characters were marked down against it, but 
it was too good in other ways to be discarded. 

In the 1925-26 season the first progeny row was by no means 
uniform, but showed variation, obviously due to segregation, in various 
characters. There was some variation in habit, but the plants were 
all of one general type, very like the parent and easily recognizable 
from other selections. A particularly noticeable feature was the very 
free dowering, a large number of squares and flowers being greatly 
in evidence throughout the main season, and this, together with 
excellent setting, resulted in the rapid production of a heavy crop 
of bolls. This feature is very characteristic of U.4 and is one of 
its most valuable economic characters. Resistance to jassid was 
somewhat variable, though definitely good on the whole. The length 
of lint varied considerably, the bulk of the plants ranging from about 
28 to 35 mm,, but with some definitely shorter. The lot contained 
about 250 plants thus providing good scope for re-selcction, and it 
was possible to find many plants combining good jassid-resistance, a 
heavy yield, and lint of about 30 mm. or over. Some of these were 
taken as single-plant selections and a “ Special Bulk was made of 
a further 85 plants. 

Of the main batch of 1926 progeny rows about 40 were carried 
forward, and of these U.4 was looked upon as being one of the really 
good ones, though not actually the best. 

The 1926-27 season was the driest on record, the total rainfall 
for seven months, October to April, being only 15*3 inches. The 
selections as a whole grew very badly and gave miserable yields, but 
U.4 and one other strain, A. 12, behaved very well and proved decidedly 
better than anything else. One acre of U.4 Special Bulk, though 
planted thinly and heavily roguod during the season, gave 760 lb». 
of seed cotton, an astonishingly good yield for the conditions. From 
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this time forward U.4 and its sub-strains behaved consistently well, 
and by 1929 they had established so great a superiority over 
everything else that all other types, including A. 12, were discarded 
completely from the regular breeding work. 

The following table gives the results obtained, for two seasons 
and in three localities, from variety trials in which U.4 was compared 
with the local variety most commonly grown in the locality concerned. 
The figures show the immonse superiority of U.4 over the local 
variety in each case, and the good yields it gave in all six sots of 
conditions. It may be mentioned that most growers at that time 
looked upon 500 lbs. per acre of seed cotton as a definitely good yield. 


U.4 COMPARED WITH LOCAL VARIETIES 


Ijociiliiy. 

i 

i 

! 8exi-i)on, 

I 

i 

( 

Lbs. per Acre ! 
Seed-Cotton. | 

?;.4. i i 

; \ ariety. ; 

Name of 

Local Variety. 

Barbertron, East Transvaal . . . 

1 1927-28 

S30 

335 ! 

Improved BancroR 

f » ,, ... 

1 1928-29 

1,012 

303 ; 



1 IMoan 

92 J 

319 j 


Bremorsdorp, Swaziland 

! 1927-28 ^ 

1,055 

544 i 

Uganda 

»» it • > • 

1 192^29 ; 

1,22() 

467 

it 


Moan ! 

JA41 

506 


Magut, Ziiluiand 

i 1927-2g 

780 

\ 431 ! 

Zululand Hj^brki 

»♦ tt • • * . • • 

: l«28-29 i 

903 

621 ; 

»» fi 


I Mean 

S42 

526 i 



Owing to the extremely urgent need of a good jassid-resistant 
strain, preliminary multiplication of the most promising lots was 
carried out, from the beginning, concurrently with other work on 
them. The multiplication of U.4 was specially pushed after it had 
shown up so well in the dry season, 1926-27. The grpwers who helped 
in this multiplication by putting in small plots of a few acres each, 
were extremely pleased with their results, and an insistent demand 
for seed immediately arose. By 1929 200 tons w^ero available for 
distribution throughout the Low Veld, and all other varieties were 
quickly replaced by this strain. 

The following record showwS the rapidity with wdiich U.4 came 
forward. It is not remarkable from the point of view of actual 
multiplication, but is a good record for the whole sequence of 
selection, testing in variety trials and under ordinary cultivation, 
multiplication and large-scale distribution. 
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1926. One plant. 

1926. Progeny row, 250 plants, giving a Special Bulk of 86 

plants. 

1927. One acre of Special Bulk, 475 lbs. seed. 

1928. A few farms, small plots, 8,885 lbs. seed. 

1929. Many farms, large plots, 220 tons seed. 

The one acre of U.4 Special Bulk grown in 1926-27 was heavily 
rogued, chiefly for habit and resistance to jassid. The resulting bulk 
was grown on without further systematic rogueing, though a few 
obvious off-types were removed from multiplication plots in the 
following year. This bulk naturally showed a good deal of variation 
inside the general type, but no hesitation was felt in putting it into 
general cultivation since, as it stood, it was such a great improvement 
on the local varieties. Moreover, the matter was extremely urgent, 
and if several years had been spent in getting it more uniform before 
distribution, cotton growing in the area would probably have died 
out completely in the meantime. 

Single-plant selection work was started on the first progeny row 
of U.4 in 1926 and has been going on continuously since that time. 
The early selections were cut about badly by a hail-storrn in the 
1927-28 season, and some of the material was lost. A number of 
multiplication plots of bulk on farms in the district escaped damage, 
however, and about 200 new selections were made from these plots 
to supplement the older material. The plants ‘selected were all 
promising economic types, possessing a sum-total of characters 
likely to make them useful in actual practice, but they were chosen 
to cover a wide range in habit, duration, etc. 

A difficulty in carrying out selection work in this area arises from 
the large variation in conditions that may occur from season to 
season. The reaction to different types of season varies considerably 
from strain to strain. Thus, poor growing conditions may favour a 
strong, more vegetative type as against a smaller, essentially fruiting 
type; whereas in good conditions the latter will make an excellent 
crop whilst the strong type will be apt to run to wood. It was 
for this reason that a wide range of types was taken in making 
selections, the policy being to narrow these down gradually, after 
experience with them in different conditions, rather than to discard 
all but a few of the best in any one season. 

It is a great help to grow the strains in several different localitieSt 
as the conditions are seldom the same, and one season may give 
results from several sets of conditions. As a rule this can only be 
done with strains of which small bulks are available, to give enough 
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seed for division, and a practice has been made of taking special bulks 
of promising strains at a very early stage and growing them in 
Swaziland and Zululand in addition to Barberton. These bulks 
are made up normally of about thirty good typical plants taken to 
represent a strain as it stands. 

Wlien making single-plant selections from any important lot, a 
special bulk is also commonly taken and grown alongside the 
selections in later seasons. This practice was started largely to avoid 
the risk of losing jassid-resistance in seasons when there was not 
enough jassid to show up small differences in susceptibility. It has 
formed a useful check on the effects of selection generally, however, 
particularly in connection with the type of seasonal variation referred 
to above. 

The selection work has been hampered at times by difficult 
conditions, but good progress lias been made in spite of this. The 
original types separated have been narrowed down considerably, some 
very quickly, others on their showing over a number of seasons. 
They have been judged mainly on a basis of lint-yield without loss 
of desirable lint characters, and on this basis of selection the more 
extreme types are gradually dropping out and the better strains are 
tending more and more to one common type. 

It has been found that the pursuit of any one desirable character, 
without constant attention to others, quickly renders a strain useless. 
Thus a greater length of lint can be obtained very easily, but at the 
price of reduced yield or greater susceptibility to jassid, commonly 
both, and similarly jassid-resistance can be increased at the expense 
of yield or length of lint. In both cases this is partly a causal effect, 
as a light yield tends to longer lint and greater resistance. On the 
other hand, there appears to be a genetic connection between short 
lint and hairiness of the plant, the latter being a factor in resistance 
to jassid. 

There is comparatively little variation in the class of lint produced 
by the strains that are thorouglily satisfactory in the field. Most 
of them give a staple of Full ins. in ordinary conditions, Shirley 
Institute Effective Length of 38-40 thirty-seconds of an inch, 
and a good yam when spun to 40*s and 50’s. Some improvement 
on this class of lint may be possible eventually, but great caution 
is necessary in attempting to get this, or more desirable characters 
may be sacrificed. The general conditions of the area are such as to 
emphasise the importance of good behaviour in the field, and it is 
essential for the continued success of a strain that it should be as 
safe as possible — i.e., not liable to a bad failure when conditions are 
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unfavourable. Farmers in the district now look upon 300 lbs. of 
lint per acre as a very ordinary yield which is quite often exceeded, 
more than twice this amount being recorded occasionally from 
specially good patches. On the other hand, it requires really bad 
conditions to reduce the yield below 200 lbs. of lint per acre. 

Some of our most promising strains, over a variety of conditions, 
are derivatives of U.4.4, the parent of all the really early lines. 
D.4,4.2, the earliest of all, though an excellent fruiter, was hardly 
strong enough for safety in our conditions. One or two of its 
stronger derivatives are still under trial, but several newer selections, 
direct from U.4.4 again, are almost certain to be better in that they 
are equally heavy fruiting and early, but also are rather stronger and 
finish out better. The later types are gradually taking a back place, 
and one of these, 920, a strain of which we had great hopes for several 
seasons, looks like dropping out eventually, now that stronger early 
types are coining on. 

It should be mentioned that U.4 has shown considerable adapta- 
bility in that it has been very successfully grown in countries far 
from its place of origin. In the early years of its development it 
was sent to Southern Rhodesia and Nyasaland, in both of which 
countries it quickly replaced other varieties and was made the main 
material for selection work for local conditions. It is the only variety 
that has shown any promise so far in Northern Rhodesia. The early 
strain, U.4.4.2, has given some promising selectious in the Serere Zone 
of Uganda and has been tried with a certain amount of success in 
Tanganyika; it appears doulitful, however, whether it will be really 
useful in the latter country. 

A new line of work is now in progress in which U.4 has been crossed 
with a number of other varieties. The crosses were made by Dr. 
Harland in Trinidad and the material sent to Barberton after being 
carried forward by Mr. Evelyn in St. Vincent. The only part of 
this material that shows real promise at Barberton is that derived 
from U.4 crossed by Cambodia and back-crossed by U.4. The main 
object of this w^as to combine the very hairy Cambodia leaf, with 
its virtual immunity to jassid, with the many desirable characters 
of U.4. It is too early to say how this is likely to succeed, but the 
material is definitely promising. It is obvious, however, that the 
difficulty will be to get back unimpaired the desirable habit, earliness, 
heavy fruiting and non-shedding characters of U.4. 


Received May, 1935 . 
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COTTON IN SWAZILAND 


BY 

J. V. LOCHRIE, 

Cotton Experiment Station^ Brernersdorp, Swaziland, 

Accounts of the general development of Swaziland and of the position 
of the cotton-growing industry in the country have appeared from 
time to time in the Keview% and in the present article it is proposed 
to bring the account up to date and to include an outline of the work 
in progress at the Corporation’s experiment stations. 

The last paper appeared in 1929, just at the period when the U.4 
cotton was displacing the previous more or less jassid-susceptible 
varieties as the main seed of the country. Cotton prices w^ere still 
remunerative and, with the change over to a more productive and 
more reliable variety of cotton, the outlook for cotton growlers was 
bright. Considerable areas of land in the Low' Veld had been opened 
up by individuals and companies for large-scale production, and with 
the extension of the railw ay to the Swaziland border at Gollel and the 
inauguration of a service of motor-buses linking up the country with 
the railways at Gollel in the south and Breyten in the w'est, further 
development and settlement w'as envisaged. 

Tlie potential cotton-growing areas can be divided into the Low 
Veld with an altitude of from 600 feet to 1,500 feet and the Mid Veld 
averaging about 2,000 feet. The Low Veld comprises a strip of land 
some miles wide of gently undulating country rising into low ridges to 
the west and then falling again to the north and north-w^est. The 
average rainfall is around 20 inches annually and is often somewiiat 
erratic in its distribution. One of the main problems in this area lies 
in the often scanty and late planting rains wdiich make it difiicult 
to get the crop planted and successfully established. Above 1,500 
feet the Mid Veld begins and rises through more undulating and broken 
country to the mountains in the west. The average rainfall is around 
30 inches and the temperatures during the gromng season are lower 
than in the Low Veld. Owing to the earlier wdnter it is necessary to 
plant the crop as early as possible, but fortunately the rainfall is 
higher and more reliable than in the Low Veld. 
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Seasons and Cbop. — Following a period of fairly low rainfall 
seasons, that of 1929-80 opened well with excellent and early rains, 
and in general the good conditions were maintained. Practically the 
entire crop was grown from U.4 seed and the country enjoyed its best 
cotton season as far as yields and total production were concerned. 
In that year the production rose to 2,160 bales of lint. 

The 1980-31 season promised a further increase in acreage, but 
the rains arrived late and much of the crop was late planted. The 
early plantings gave good yields, but the late-planted crop was poor, 
owing to the short season and to the prolonged dry periods in the Low 
Veld, and the total production dropped to half that of the previous 
year. No damage was experienced from jassid, but bollworm — both 
red and American — was serious, particularly as the season was not 
favourable to recovery by the plants. 

1931-82 was a most unfavourable season and the cotton acreage 
dropped sharply owing to the low prices and to the lack of adequate 
planting rains, particularly in the Low Veld. In what was the main 
cotton growing area in Southern Swaziland practically no cotton was 
planted, but a considerable amount of the previous year's crop was 
continued as ratoons. The crop, and particularly the ratoons, was 
almost a complete failure in that area owing to the poor rainfall and 
persisttmt hot and dry winds. 

The following season, 1932-33, saw a further drop in acreage due 
to the same causes of late rains and low prices, the latter aggravated 
by the adverse exchange position. Growing conditions wore on the 
whole better than in the previous season and, though the acreage 
was less than half of that of the preceding year, the production showed 
a slight increase. 

The 1933-34 season opened with good planting rains in most parts. 
There was a revival of interest in the crop owing to its performance 
under low rainfall conditions, and though individual acreages were 
small, an increased number of farmers cultivated the crop. The 
growing conditions were more favourable and yields in general were 
higher in spite of losses from bollworm and locusts. The present season, 
1984-35, was very promising until the end of January: good planting 
rains were received and the crop was well established. Conditions 
subsequently were extremely dry, practically no rain of any value 
falling in February and March, and it is feared that yields will be 
poor. 

The statistics of production up to 1924-25 were included in an 
article in the Review of January, 1927, and the following figures give 
the position in subsequent years: 
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Season. 
1926-26 . 
1926-27 . 
1927^28 . 

1928- 29 . 

1929- 30 . 

1 930- 3 J . 

1931- 32 . 

1932- 33 , 

1933- 34 . 


No. of Bales of 
Lint (500 lbs.). 
828 
680 
875 
1,331 
2,149 
1,020 
129 
138 
197 


The production showed a fairly steady rise up to the 1929-30 
season — the year marked by the bulk distribution of U.4 seed. The 
production in the more recent years has been negligible on account 
of the low prices realized for the crop and the extremely poor rainfall 
conditions. The bulk of the cotton during the period of highest 
production was grown in the Low Veld under large-scale operations, 
and at present the poor conditions have led to an almost complete 
abandonment of arable fanning in that area. The position of the 
farming community in Swaziland, in particular in the Low Veld, 
during the seasons under review has been the worst in its history. In 
addition to the general fall in prices of agricultural produce the country 
has passed through a period of very trying climatic conditions. 

One important result has been to change the agricultural outlook 
from the concentration on one crop or product to a more diversified 
system of farming based on a wider range of products. In addition 
to cattle, wdiich is the main agricultural industry of the country, the 
staple product of the farmer is maize and to a much lesser extent 
beans. As will be discussed later, the native is at present a consumer 
of these products rather than a producer and seller, and a paying 
internal market existed for these crops where they could bo grown 
successfully. With some exceptions little attention w^as paid to a 
system of crop rotation, due in some measure to the lack of a profitable 
market for other crops. With the succession of dry years the 
limitations of the maize crop have been demonstrated, particularly 
in its unsuitability as a commercial crop in the drier Low Veld areas. 
With the development of a system of more varied cropping and better 
cultural methods and a return to better rainfall years the agricultural 
industry of the country should show a steady progress along more 
stable lines than existed in the past. As a source of revenue and as a 
feature of the rotation system, cotton has definitely established itself 
during the past seasons as the crop best suited to stand up to the 
vagaries of the climate. In addition to its general suitability, other 
factors are tending to encourage the growing of cotton as one of 
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the staples of the country. It was noted earlier that the maize crop 
depends on the local demand from natives for its profitable disposal, 
and with improvement in agricultural methods among the native 
cultivators the latter are likely to become at least self-supporting. 
The future of the farmer in the cotton growing areas would appear 
to be along the lines of cattle rearing for beef or cream, with his 
arable farming including cotton as a money crop, and other crops 
such as cereals and legumes, which can be sold if a suitable market 
is available, or alternatively can be used as cattle food. These 
developments are being helped by the erection of a creamery locally, 
the breeding and feeding of improved beef cattle, and the possibility 
of the erection of a local oil -extracting plant to handle surplus cotton 
seed and other oil seeds such as groundnuts and soya beans. 

Native Agriculture. — The most important development as far as 
the cotton crop is concerned is the interest that is being shown in the 
crop by the native population. In 1982 representations were made to 
the Government by the Paramount Chief of the Swazis for advice and 
assistance in introducing the crop to the native arc?as. In that season, 
1982-88, a start was made with small plots in various areas to show 
how the crop should be grown. To give an adequate picture of the 
position it is necessary to discuss the present agricultural position of 
the Swazi. During the early part of the century and until the partition 
of land between the concessions and the areas delimited for native 
occupation, the Swazi had large areas available for hunting and for 
cattle grazing. Food crops — mainly maize and kaiBBr com — were 
grown, and with ample land available for shifting cultivation sufficient 
produce was grown in most years for his o^\7i needs and for occasional 
sale to Europeans engaged in mining ventures, etc., in the country. 

After the removal of the native population from the concessions to 
the land delimited as native areas — i.e., approximately a third of the 
whole country — the position changed. The smaller amount of land 
available and the steady increase in the numbers of cattle were reflected 
in the decrease in fertility, with consequent difficulty in producing 
sufficient food crops for native needs. The persistent cereal cropping 
gradually exhausted the soil, and at the same time the witchweed 
parasite of these crops increased and still further reduced the yields. 
From this period dates the increase in the use of ploughs by natives. 
The estimate of ploughs owned by natives is given as 1 plough to 
every 10 adult male natives in 1914, increasing to 1 to every 2 at the 
present time. 

The poor rainfall of the past seasons has made the agricultural 
position much worse and yields have become so low that the native, 
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from being self-supporting, has become an extensive purchaser of 
maize. The system of farming has been, and in general still is, that of 
continuous cereal cropping. Other crops, cowpeas, nhlubas, green 
gram, sweet potatoes and sesame, are grown in small quantities, 
but not in sufficient amount to bo of any rotational value. The land 
is poorly ploughed, and planting consists in broadcasting the seed in 
front of the plough. Tlie plant population is in general too dense, due 
partly to laziness and partly to the native’s disinclination to uproot 
anything of value. Practically no use is made of the considerable 
amounts of kraal manure available, and cultivation of the crops is 
very inefficient. 

In view of this existing primitive state of agriculture it is obvious 
that any attempt to introduce a new crop such as cotton must 
be embodied in a wider scheme aimed at the teaching of better 
agricultural methods, the introduction of suitable rotation schemes, 
and improvement in the quality and the variety of the crops grown. 
With the gradual increase in yields through improved seed and cultural 
methods less land and labour will be re(juired for tlie production of 
the essential food crops, and more will be available for the growing 
of revenue-producing crops sucii as cotton. 

With these objects in view’ plots planted in the native areas were 
laid out to act as demonstrations in the growing of cotton and in the 
principles of crop rotation, and to introduce crops such as groundnuts 
and others of a semi- permanent nature, such as cassava and pigeon-pea. 
To oversee these plots and to stimulate the interest of the cultivators, 
a small staff of trained natives w as employed. The presence of these 
plots and the visits of the native demonstrators led to considerable 
interest in cotton, and in the following year a number of natives asked 
for seed and for advice in the cultivation of the crop and, though the 
late rains prevented planting in some areas, the 1983-34 season saw 
25 native cotton growlers. As w’as expected, yields were not high, but 
the gi'owers were well satisfied with the cash return. Tiie success 
of these growlers stimulated further interest and, as a number of 
additional demonstrators had been employed by the Swaziland 
Government, it became possible to open up areas further afield. In 
the present season the number of growers has increased substantially, 
as is evidenced by the seed issues in the area north of tlie Usutu, of 
which 40 per cent, was taken by natives. In addition, some hundred 
natives, who for reasons of delayed rains, etc., have not planted cotton, 
received seed of other crops and advice on methods of cultivation. 
Beports from the demonstration centres point to an increase in the 
number of cotton growers in the coming season, and in some areas the 
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ejBfects of these demonstrations and the advice given are already 
apparent. 

Considering the low state of agricultural development of the 
Swazi and his distrust of any interference by Europeans, the position 
is very satisfactory, and though development may be slow it should 
be progressive and ultimately lead to a considerable cotton production. 
To meet the need for additional demonstrators, Swazi youths from the 
various schools in the territory are receiving a course of agricultural 
training at tlie Swazi National School. At the request of the Swazi- 
land Administration arrangements have been made for candidates for 
these posts to spend a final year at the Corporation’s station in order 
to familiarize themselves with the various crops and agricultural 
operations, and with the duties which will be theirs in the native 
areas. Owing to the broken nature of the country, with cultivation 
and small kraals in scattered valleys and ridges, supervision of 
demonstrators will become increasingly difficult and, for the efficient 
working of the scheme, additional European supervisors are needed . In 
addition to the native areas, about one-eighth of the total number of 
natives live and cultivate on European land, and llieir presence 
ensures a supply of labour to the owner of the land, and in some cases 
a money rental is charged. To meet the money requirements for 
tax payments and land rental an increasing number of these native 
tenants are becoming interested in the cotton crop. 

Transport and Handling op the Crop. — Swaziland has no 
railway, but terminal stations of the South African railw^ays exist at 
several points at or near the border, giving communication with the 
ports at Louren^o Marques and Durban and w^ith Johannesburg. A 
service of large motor- buses w^as inaugurated by the South African 
Railways Administration, linking up the country with Gollel in the 
south and Breyten in the west. The service lias lately been extended 
and now covers practically all the main roads of the country. Though 
transport is now available, it is costly compared with rail freights and 
restricts the marketing of low-priced agricultural produce. Even with 
the comparatively high price for weight of cotton lint, freight is a 
considerable item, the extra cost to railhead being over Jd. per lb. 
It is possible that increase of traffic through augmented production 
of exportable crops, with its natural accompaniment of increased 
consumption of imported articles, may lead to a cheapening of freight 
rates. 

North Swaziland is served by a ginnery at Bremersdorp, but 
cotton grown south of the Usutu River is handled, owing to freight 
considerations, by ginneries around Durban. A ginnery was in action 
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until a few years ago at Empangeni, on the Gollel-Durban line, but this 
has since closed down. The small ginnery at Bremersdorp has a present 
capacity of 10 bales (500 lbs.) of lint per day, but has no machinery 
for the pressing of high density bales. It is estimated that the 
installation of such machinery would mean an ultimate saving to the 
grower of around ^d. per lb. of lint, but the present production does 
not warrant the installation of further plant. A considerable rise 
in the amount produced would render this possible, with consequent 
benefit to the grower. Most of the growers are members of the local 
co-operative association, which is affiliated to a central organization. 
This organization and the method of disposal of the crop has been 
described by Mr. Hesse in an article in the Keview of October, 1927. 
With the small native producer a diilerent system had to be arranged. 
At the start of tlie scheme of cotton growing amongst natives it was 
realized that the industry could best be encouraged by the Govern- 
ment handling the crop, and the following system has been adopted. 
At planting, seed is issued to growers and a record kept of the individual 
amounts given out. At harvest, the cotton, which has been picked 
in two colour grades, is weighed, either at the ginnery or at centres 
in the v arious areas, and the grower receives a ** chit ” giving his name 
and the weight of cotton of each grade. This he takes to the nearest 
Government office and receives the amount due to him — the amounts 
being based on a previously settled price for each grade. Prom this 
total is deducted any amounts owing for seed, sacks, or transport of 
the seed cotton to the ginnery. After ginning, the lint is sold on behalf 
of the Government and any surplus over the amounts given to growers 
is then distributed. The system works satisfactorily and is desirable 
at least until the industry has been firmly established. 

Experiment Stations. — Two stations have been maintained by 
the Corporation — one at Bremersdorp in the Mid Veld, at an altitude 
of 2,200 feet, and the other in the Low Veld to the west of the Lebombo 
range. The Mid Veld station is in an area of fairly high and reliable 
rainfall and in general good cotton yields have been obtained. The 
Low Veld station receives a considerably lower and more erratic rain- 
fall and suffers more from losses by insect pests. It has been felt that 
valuable assistance to the work could be obtained from a sub-station 
situated to the north of Bremersdorp, and during the past season a 
portion of Crown land adjoining the Black Umbelusi River was placed 
at the Corporation’s disposal by the Swaziland Government. The 
area surrounding this station includes the White and Black Umbelusi 
and Komati Valleys and is suited to cotton growing. The rainfall 
is not 80 precarious as at the Ingwavuma station, and the site selected 
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is in the centre of an area with a high population of native and coloured 
people. 

The work of the stations has been concerned with field trials of 
a large number of strains selected from U.4, and with cultural 
experiments designed to ascertain the optimum spacing, method of 
planting and time of thinning of the cotton crop. In addition, fertilizer 
and rotation investigations are being carried out, and the results of 
all the foregoing trials have been given in the Annual Reports from 
Experiment Stations. Some of the investigations, such as spacing, 
will be discontinued for the present, as sufficient evidence is available 
to justify recommendations suited to existing practice amongst the 
European farmers. The native, wdth his system of hand planting and 
hand hoeing, presents somewhat different problems, and investigations 
of planting methods, etc., suited to his needs will be continued. Other 
points receiving attention are: {a) the most suitable method of utilizing 
the large amounts of kraal manure available; (b) the effects of the 
cotton crop on the following maize and kaffir corn crops. One of the 
main problems in the Low Veld has been the difficulty experienced in 
getting the cotton crop established, owing to the poor rainfall distribu- 
tion and to the prevalence of dust storms in the early part of the season. 
Methods designed to concentrate any small falls of rain that may be 
received and to protect the seedlings from winds %vill be put into 
practice on the Low Veld station. 

Since the mass distribution of U.4 seed to farmers in the 1929-80 
season this has been the variety universally grown in the country, 
and, owing to the recent abnormal seasons, no single re-selected strain 
has been released for general distribution to replace the original bulk. 
The system has been to make a now bulk of the U.4 strains which 
proved most generally successful on the experiment stations, and to 
issue this seed to certain growers. In the following season the seed 
from the ensuing crops is kept separate at the ginnery and is used for 
the bulk plantings in the following year. Last year’s report from the 
local ginnery shows that the cotton from this admixture of selected 
strains gave a ginning outturn 2^ per cent, higher than the remainder 
of the crop which was grown from the original U.4 bulk. 

Insect Pests. — Since the introduction of U.4 cotton, jassid has 
not been a factor in reducing yields, but very considerable losses are 
sustained from both American and red bollworms, and in some areas 
from Stainer. With the additions to the staff in Swaziland, work 
on the insect pests of cotton has been very considerably increased 
and the lines of work are those inaugurated at Barberton. The 
system of survey has been detailed in the Reports from Experimexit 
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Stations and elsewhere, and in general it consists of a continuous 
recording of the activity of the various insect pests on cotton and on 
other host plants. The known alternative food plants of red boll- 
worm in Swaziland are Cienjnegosia spp. and a species of wild cotton, 
while the American bollworm has an extremely wide range of both 
cultivated crops and woods. The cotton stainer has been found on 
Sterculia spp. and on various species of Hibiscus. In addition to the 
pests mentioned above, there has been an increase in the number 
of outbreaks of attacks by the Syagra rugifrons beetle, which in 
the adult stage feeds on the leaves of the cotton plant and in the 
larval stage attacks the plant roots. In the past, outbreaks have 
been attributed entirely to the presence of standover cotton or 
to the planting of cotton in successive seasons on the same land. 
During the present season, beetles, provisionally identified as 
the Syagra beetle, liave been found on a species of Hibiscus and 
on Cienfuegosia. 

Kotation Chops. — Reference has been made earlier in this article 
to the necessity of finding systems of rotation suitable to the various 
areas and to the two sections of tlie agricultural community — Euro- 
pean and native. The former is concerned with the cultivation of 
crops which can find a cash market or can be profitably utilized as 
cattle food, while tlie main concern of the native is to ensure his food 
supply. Maize and kaflir corn are grown extensively, and w^ork on 
the stations has included the production by introduction and selection 
of types suited to the local conditions. The type of maize in general 
cultivation is suited only to the areas of favourable rainfall, and a 
white flint type wdiicli has been issued from the station is proving 
increasingly popular. Kaffir com is the staple crop of the native, and 
the types in cultivation are mixed and late maturing, and are subject 
to attack by Aphis. A dwarf variety which matures much earlier, 
and which has proved capable of withstanding poor conditions and 
Aphis attack, has been bred on the station. The demand for this is 
keen, and stocks are being bulked for issue to growlers. One of the 
worst features of the cereal crops is the increase in spread of the 
witohweed parasite, and investigations of control measures are 
being continued. 

With regard to other crops, particularly legumes, attention has 
been drawn to the small part these occupy, more especially in the 
native agriculture. A wide range of legumes has been tried at the 
atations and the most promising are groundnuts, soya and tepary 
beans. In the past these products have been difficult to market 
profitably, but the growing tendency amongst European farmers to 
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grow feed for cattle affords another outlet for these crops. The 
development of improved farming methods among the native 
population will lead to an increase in the amount of this type of 
crop, and groundnuts and tepary beans should make a useful 
addition to the present food crops. 

Received May, 1935 . 
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LOCUSTS AND A RATIONAL ANTI-LOCUST 

POLICY 

BY 

B. P. UVAROV, 

Imperml Imiitvte of Entomology. 

The layman’s coricoption of locusts is that of insects which suddenly 
appear from somewhere in enormous swarms darkening the sky 
and disappear again leaving bare ground in place of rich pasture 
and abundant crops. The mysterious origin of the swarms, their 
enormous size and the countless numbers of individuals of which 
a swarm is composed, all create an impression of utter impossibility 
of ever defeating this pest. It is exactly this spirit of hopelessness 
which is typical of the antidocust policy over practically the whole 
wmrld. In the great majority of countries subject to periodical 
locust ravages nothing is ever undertaken to prevent the appearance 
of swarms, and no attention is paid to locusts until the invasion 
reaches such an extent that the battle against it can be counted as 
lost before it begins. The organization for defence is designed only 
to save the crops and to minimize the losses. Enormous sums of 
money are spent on such defensive measures, and not always with 
success. In the Argentine, for example, the amount spent on locust 
control during the period 1897-1938 totalled over £11,000,000. This 
means that more than £800,000 on the average were spent every 
year, and in some years tlie expenditure rose to nearly a million 
pounds. In the Union of South Africa £1,125,000 were spent on 
locust control during the years 1920 to 1928, or £125,000 annually, 
and in the year 1984 alone the cost w^as £1,400,000. To these 
expenses must be added the cost of tens of millions of wmrking days 
spent in fighting locusts by the population, who are obliged to do so 
by law\ It should be clear that the economic aspect of the locust 
problem is a very serious one. 

An objection can be made that locusts are not a universal pest, 
but occur only in some countries. As a matter of fact, however, on 
every continent there are only a few countries which are safe from 
these pests. In most of Europe, it is true, no locust swarms have 
occurred for nearly a century, but the Mediterranean countries are 
still suffering from them regularly, and a heavy outbreak is developing 

xn. 3 14 
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in southern Spain at the moment. On the south-eastern fringe of 
Europe, in the steppes of Eussia and the Caucasus, locusts are a 
regular pest. Turning to Asia, the whole southern half of this 
enormous continent, except the highest mountains and plateaux, is 
ravaged by locusts from time to time; and the northern grasslands of 
Siberia are subject to a regular plague of grasshoppers, which are 
the nearest kin of locusts. The continent of Africa is wholly in the 
danger zone, and the devastations caused there by locusts during the 
last few" years are w^ell knowm. In South America, Argentina is not 
the only country that has to pay a heavy tribute to locusts, and other 
states of that continent suffer no less heavily. In North America, 
as in Siberia, locusts give place to grasshoppers, but the problem 
of their control is essentially the saine. The smallest and the remotest 
continent of Australia, although still little devtjloped agriculturally, 
has already had several warnings of impending catastrophes, and only 
last year wide areas were devastated by locusts. 

Naturally, the species of locusts are not the same in every conti- 
nent and country, and their habits vary to some extent, but the 
essential features of the locust problem are amazingly similar every- 
where. 

The first characteristic of the problem is that the areas covered by 
locusts in their migrations are very much greater than in the case of 
most other insects. As a result, swarms arising during a given 
season in one country may soon spread beyond its borders and invade 
distant territories. An excellent example is offered by the move- 
ments of the Migratory Locust in Africa during the recent outbreak. 
It is now established beyond any doubt that the first small swarms 
of this locust arose about 1926 in the inundation areas of the Middle 
Niger, south-west of Tirribuctu, in the French Sudan. Spreading 
gradually and increasing in number and size after each breeding 
season, the swarms soon invaded the wLole of W^est Africa, spread 
into the Anglo-Egyptian Sudan, then swept into East Africa and 
crossed the continent once again from Ehodesia into South-West 
Africa. These developments may sound almost fantastic, but they 
have been follow^ed year by year, and it took only five years, during 
which ten successive generations w^ere produced on the way, to 
accomplish a double crossing of the continent and to invade the 
greater part of it. 

Similar extensive wanderings of locust sw^arms have been 
repeatedly observed in other countries, and their complete disregard 
of international boundaries suggests the futility of ever finding a 
solution of the locust problem, except on an international basis* 
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The necessity of international co-operation in locust control has 
often been stressed, but the type of co-operation usually visualized 
is as useless for the real solution of the locust problem as the sporadic 
defensive measures practised in each country. It is often suggested 
in the countries spending large amounts on locust control within 
their own borders, that a similar energetic anti-locust policy in every 
other country would lead to a speedy and complete extermination of 
the pest. This is a complete fallacy, since the numbers of swarms, 
to say nothing of individuals in them, are so great that a simple 
calculation should show tlie im])ossibility of completely exterminating 
them. Indeed, if a pair of locusts produce only a hundred offspring 
(and this is a most conservative estimate) the destruction of even 
98 per cent, of the offsj)ring would result in the number of locusts 
remaining the same as before. There is no doubt that this percentage 
of destruction is practically unattainable, except in the most densely 
populated and biglily civilized countries. When a continent like 
Africa has to be cleared of locust sw'arms wandering over its deserts, 
dense bush and swamps, it cannot be hoped that success can be 
achieved even by a universal anti-locust campaign. The cost of such 
a campaign would be, of course, expressed in astronomical figures, 
and in some of the most dangerous areas there will not be found 
sufficient man-power to carry it through. 

Clearly, other strategical schemes have to be devised to deal 
with this formidable pest. A sound basis for such schemes has been 
provided by some results of the more recent studies on the problem. 
We have seen already that in the case of the Migratory Locust the 
invasion involving the greater part of the continent of Africa has 
originated in a single relatively small area. Again, it is almost 
certain now that the swarms of the dreaded Red Locust, now 
invading practically the whole of Africa south of the equator, arose 
some years ago in two or three small areas in Northern Rhodesia 
and Tanganyika Territory. In the case of the Desert Locust, which 
constitutes a grave menace to crops and most particularly to cotton, 
in West Africa, the Sudan, Iraq and India, there is every reason to 
hope that the original sources of its outbreaks will be discovered before 
long, some of them being already knowm. The swarms of the Moroc- 
can Locust, a dreaded pest of crops in all Mediterranean countries, in 
Iraq, Persia and Turkestan, may spread over whole provinces, but the 
swarms have their origin in narrowly defined areas, with peculiar soil 
and vegetation conditions. No comparable investigations intended 
to discover the original sources of swarms have been organized 
in other parts of the world, but even the incomplete knowledge in 
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our possession of the locust problem there, leaves no doubt that the 
same state of things will be found everywhere. Outbreaks of locusts 
always commence by the formation of a few swarms in relatively 
small areas, with pecuhar natural conditions, and the invasion then 
gradually spreads over the whole country and beyond its borders. 

The importance of this general finding for devising a sound anti- 
locust policy is not difficult to understand. It means that once the 
outbreak centres^ as they are called, are located, it would become a 
relatively simple matter to keep them under constant observation, 
and to suppress the incipient outbreaks in their earliest stages, when 
the swarms are neither large nor numerous. This policy would 
result in effective prevention of invasions, which is, of courflie, vastly 
better than the purely defensive policy which has been, and still is, 
practised in all the countries. 

The cost of the preventive policy is certainly well under that of 
controlling, or attempting to control, the swarms which have spread 
over the whole country, while in addition all losses to crops would be 
eliminated. 

The difficulties in organizing a preventive control of locusts, as 
outlined above, are mainly psychological and political. It is a 
common human failing that a danger is seldom realized until it is 
too late, and it is easily forgotten wdien it is past. Since locust 
sw'arms appear only periodically with clear intervals of several years, 
it is not easy to persuade those wiiom it concerns to spend even a 
small amount in order to prevent an invasion wdien there is as yet 
no sign of it. Once the swarms appear and a panic sots in, the costs 
are not counted, and money and labour are wasted in the hopeless 
struggle against an overwhelming enemy. When the swarming 
period is over a victory is proclaimed, and it becomes practically 
impossible to convince those in authority that the respite is only 
temporary and a new invasion is certain to come within a few years. 
It finally comes ** unexpectedly,” and the whole story begins all over 
again. 

Until recently, this short-sighted policy had its justification in the 
insufficient knowledge of the habits and the sources of locust swarms. 
Now, as we have seen above, it has been convincingly demonstrated 
with regard to several locust species that the policy of prevention 
can be based on the soundest possible fmzndation. 

The first step towards such a policy in the case of each species of 
locusts w^ould be a thorough investigation of the course of invasions, 
in order to discover the outbreak centres. Owing to the disregard of 
all boundaries by locust swarms, these investigations must be inter* 
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national in their scope and cover the whole territory over which the 
particular locust species can migrate. It is exactly on this basis 
that the locust investigations in Africa and Western Asia have been 
organized by the British Government. The countries within that 
immense territory agreed to submit monthly reports on the locust 
situation to the Imperial Institute of Entomology, London, which 
is recognized as the International Centre of Anti-Locust Eesearch. 
These reports, accompanied by nicaps showing the breeding places and 
the movements of swarms, are carefully studied, and general maps 
and reports are prepared. These summary reports permit the 
Institute specialists to discover the main lines and directions of 
migrations, as well as the areas suitable for breeding. By following 
the reports back to the earliest stages of the invasion, it proved 
possible to trace the swarms to their original sources or the suspected 
outbreak centres. 

The next step was to investigate these supposed outbreak centres 
on the spot and to define them more closely. Several entomologists 
entrusted with this task were sent by the British, Prencli, Indian 
and Belgian Goveniments to carry out these investigations. Some 
areas have already been surveyed and important practical conclusions 
have been reached, but the territories to be studied are very extensive 
and some of them diflieult of access. The work is, therefore, not yet 
accomplished, though the end can be visualized within the next few 
years. 

With regard to one locust, however, the Migratory, the task of 
preliminary surveys can be considered completed, and tlie problem of 
that locust is already ripe for a practical organization of preventive 
control. It is, however, one thing for the scientists to sho^v the 
rational way to the solution of a problem, and quite anotlier to hope 
that the necessary steps will be taken to reach it. In this particular 
case the difiiculties in the way of practical steps are aggrava ted by the 
necessity to create an organization which would be international 
in its scope. When a single outbreak area presents a source of danger 
to the whole continent, it is only natural that all countries should 
take an active part in organizing the permanent control in that area. 
The task of creating such a permanent organization appears a difficult 
one, but it belongs to the sphere of politicians, not of entomologists. 

The case of the Migratory Locust in Africa is, however, an extreme 
one. With some other species the problem is less formidable, since 
they are more localized, and often an outbreak area supplies locust 
swarms only to a single country. Such is the case, for example, 
with the Moroccan Locust, a notorious pest in some cotton-growing 
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countries. The present writer’s investigations in Turkey and Iraq, 
and M. Pasquier’s detailed studies in Algeria, proved definitely that 
this locust can be easily kept under control in a single country. 
Indeed, an organization for the supervision of outbreak centres is 
already functioning in Algeria, and there is every reason to think 
that this means the end of invasions of that country by this locust. 
The cost of the permanent organization, which should be counted as 
an insurance premium against invasions, is very slight, compared 
with the periodic expenses of controlling the invasions. Unfortun- 
ately, other countries, even where the preliminary research work has 
been done, still prefer the time-honoured system of waiting for 
swarms to begin their ravages before anything is done to control 
them. 

To conclude, the investigations and the experience of the last 
few years go a long way to prove that the great locust problem is 
not impossible of solution. This solution can come, however, only 
through a broad organization of research into the original sources of 
outbreaks. The investigations should supply the essential facts for 
developing a comprehensive preventive policy in the natural area 
of each locust species. In both stages of work, the success depends on 
an effective international co-operation, and on an efficient central 
organization. Given these two conditions, the locust problem will 
soon lose its tremendous importance, though a constant vigil will be 
necessary in the outbreak areas. 

It is a hopeful sign that the idea of international co-operation 
in anti-locust research designed to develop a preventive policy 
is now finding an almost universal recognition. This policy has 
been fully endorsed by an international locust conference held in 
London in 1934, at which thirteen countries were represented. At 
the next conference, to be held at Cairo in 193(), it is hoped to extend 
the international anti-locust schemes to all the countries of the world 
suffering from this oldest and greatest enemy of agriculture. 


deceived May, 1935 . 
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BY 

A. J. TURNER, M.A., D.Sc., 

British Cotton Industry Research Association, 

A SPEAKER at the recent Royal Academy Banquet observed that all 
art now seemed to be in a state of flux. One has only to look around, 
however, to realize that the truth is bigger than this and that 
civilization itself is now in a state of flux. Vast political, social, 
economic, and scientific upheavals have attended and followed that 
international earthquake the Great War. But earthquakes mark 
crises in unceasing movement, and they serve to remind us that motion 
is the sign and change the law of life. Plus fa cfumge, plus cest 
la mime chose. And the things that all of us are most profoundly 
concerned about are the rate of change and the direction of change. 
Apt illustrations of these reflections are furnished by the actual and 
relative productions of cotton and rayon in the past and present, and 
from these we are led naturally to a speculative interest in their 
probable fields of utility in the future. 

King Cotton lias had a very long reign. Since prehistoric times 
cotton appears to have been the textile fibre most used for clothing in 
India, Mexico, and South America, and possibly in parts of Africa also. 
And wliereas until the Industrial Revolution the most important 
textiles in Europe were w^oollens and linens, and in the Far East silks 
and woollens, the domain of cotton has since extended to these and 
all other parts of the world. Unfortuiiiately , no staiisticg are available 
to show the productions of cotton and other fibres earlier than the 
seventeenth century, and so no comparisons are possible between the 
crops of early and modern times; but in view of the tendency of 
the world population to increase, it is only natural to suppose that 
productions were still loss in early times than in the period wdien 
records began to be made. 

The purpose of the present article is to discuss some outstanding 
facts relating to the course of development of cotton and rayon 
production in order to form some conception of the changes likely to 
occur in these in the future. Only a passing reference wdll be made to 
current changes in cotton production, as these have been fully and 
adequately discussed in recent issues of this Review by J. A. Todd. 
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In the first place attention may be directed to the change that took 
place in the production of cotton before and after the Industrial 
Revolution. This peace-time revolution in England affected its cotton 
industry more than any other. Previously in this country cotton had 
been a mere stripling among the textile fibres, with wool the “ big 
brother.” As Table I. shows, even at the end of the eighteenth century 

TABLE I.— COTTON, WOOL, AND FLAX: COMPAEI80N OF WEIGHTS CONSUMED IN 
GREAT BRITAIN FROM 1097 TO 1882. 


1697 

Cotton 

[MiUiom of Lbs.), 
20 

Wool 

{MtJlioH* of Lbs.). 

Flax 

(MUliont oj Lbt.). 

1720 

20 

— 

— 

1741 

1*6 

— ^ 

— 

1761 

30 

— 

— 

1764 

3-9 

, — 

— 

1771-1780 

5-8 

— 

— 

1781-1785 

15-3 

— 

— 

1786-1790 

26-4 

— 


1798-1800 

41-8 

109-6 

108-6 

1829-1881 

243-2 

149-4 

108-8 

1859-1861 

1,022-5 

260-4 

212 0 

1880-1882 

1,424-6 

448-6 

278-8 

1912 

2,482-0 

— 

— 


the w^eight of cotton consumed was less than half tlu3 weight of either 
wool or flax, but 80 years later the consumption of cotton had 
multiplied sixfold, while that of wool had advanced less than 40 per 
cent., and that of flax not at all, and so cotton had then w'ell outstripped 
its competitive fibres, going still further ahead with giant strides in the 
succeeding 50 years. Table II. shows that in value also the cotton 

TABLE II,— COTTON, WOOL, AND FLAX: COMPARISON OF VALUES (MILLIONS OF 
£'8) OF FABRICS AND YARNS PRODUCED IN GREAT BRITAIN IN 1783 AND 1882. 



3 783. 

1880*1882. 

Cotton . . 

1 

107 

Wool 

17 

53 

Flax 

4 

18 

TotAl . . 

22 

178 


fabrics and yarns, from occupying a bad third place in 1783, had 
easily surpassed their rivals a hundred years later; and Table IIL, 
dealing with the values of exports, tells exactly the same tale. 

TABLE 111.— COTTON, WOOL, AND FLAX: COMPARISON OF VALUES OF EXPORTS 
(IN THOUSANDS OF £’b) FROM GREAT BRITAIN. 


1697 


Cotton. 

6 

Wool. 

Flax. 

1701 


23 

2,000 



1720 


16 

— 



1741 


21 

— 

— 

1761 


46 

— 

— 

1764 
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1783 


860 

3,700 

700 

1790 


1,662 

— 

- 

1798-1800 . . 


5,088 

6,846 

1,010 

1829-1881 . . 


18,077 

4,967 

15,041 

2,188 

1869-1861 . . 


49,000 

6,119 

1880-1882 , . 


76,816 

21,S77 

6,907 

1921 


. . 178,665 

59,491 

18,519 


This great cotton industry was not developed without experiencing 
grave dijBdculties in the supply of cotton. Prior to 1700 the imports 
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of cotton into England were from the Levant, but in 1787 tliis was only 
one of the Bources (as indicated by Table IV.), equally important at that 
time being the British West Indies and various foreign settlements in 

TABLE IV.— COTTON IMPORTS INTO GREAT BRITAIN, 1787. 

MiUion Lbs. 


BritiMh West Indies tL8 

Frencli and Spanish South America . . . . , . 6 0 

Dutch South America .. .. 17 

Portugese South America 2 5 

Isle of Bourbon (Reunion Isle) . . 01 

Smyrna and Turkey . . 6*7 


22-8 

South America (chiefly Guiana), and also the Isle of Bourbon (420 
miles east of Madagascar), from wdiich came in small quantity the most 
exquisite fibre of the time. Cotton from India proved unsatisfactory 
to the spinners of that day, and there is no doubt that the develop- 
ment of the United States cotton belt soon after this date, accelerated 
as it was by the invention of the saw gin by Eli Whitney in 1793, 
eventually proved the salvation of the young English cotton industry. 
How the American cotton crop has grown will he clear from Table V., 


TABLE V.— DEVELOPHEXT OF AMERICAN, EGYPTIAN, INDIAN, AND EMPIRE 


17»0 



A meriean 
Cotton Crop. 

1 

COTTON CROPS. 
(Millions of Liis.) 

Indian 

Colton Crop. 

Egyptian 
Cotton Crop. 

British Empire 
Cotton Crops 
{excluding Indiah 

1795 



8 

— 

— 

— 

1800 



37 


— 

— 

1805 



73 

— 

— 

— 

181U 



89 

— .. 

— 

— 

1815 



105 

— 

— 

— 

1820 



117 

— 

— 

— 

1825 



266 

— 

16 

— 

1830 



366 


21 

— 

1835 



531 

, — 

21 

— 

1840 



674 

— 

16 

— 

1645 



008 

— 

34 

— 

1850 



1 ,068 

— 

36 

— 

1855 



1,610 

— 

62 

— 

1860 



1,020 

— 

60 


1865 



1,047 

— 

212 

— 

1870 



2,012 

— 

135 

— 

1876 



2,151 

— 

200 


1880 



8,178 

— 

817 

— 

1885 



3,184 

4,281 

— 

276 

— 

1800 



— 

412 

— 

1605 



8,573 

. — 

522 

— 

1900 



5.061 

1,181 

538 

— 

1005 



5,287 

1,366 

500 


1010 



5.804 

1,556 

760 

— 

1015 



5,506 

1,495 

476 

30 

1020 



6.720 

1,440 

607 

43 

1025 



8,052 

2,486 

780 

144 

1030 



6,066 

2,000 

810 

165 

1031 



8,548 

1,603 

620 

152 

1082 



6,601 

1,862 

491 

193 

1033 



6,523 

1,088 

849 

205 


based on tables given by Todd in his “ World's Cotton Crops " and in 
articles in the Empire Cotton Growing Review ; this Table also shows 
how the Egyptian, Indian, and Empire crops have developed. The 
world position of cotton supply, now a regular feature of this Review, 
was largely a matter of conjecture even in the early nineteenth century. 
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In 1885-1886 the supply (exclusive of China) was estimated to be 
686-8 million Ib., made up as follows: 

^ MiUion lbs. 


United StaU^s of America . . . . 442 

India 136 

Brazile and the West Indlea . . . . . . . . . . 66 

J>evaiit . . . . . . . . . . . . . . , . 26 

Egyr»t 17 


6S0 

In 1882-1883 the world’s cotton crops amounted to 5,030 million 
lb., and in the last six quinquennia since 1902 the average annual 
crops have been as follows ; 

Million IJ)». 


1902-1907 9,119 

1907-1912 10.219 

1912-1917 11,772 

1917-1922 9.963 

1922-1927 12,203 

1927-1932 13,434 


And ill the last three individual years the world’s crops liave been: 


Afillion JM, 

1931 14,136 

1932 12,204 

1933 13,397 


These world cotton crops may be compared with those of some 
other textile fibres for 1929 in millions of lb. : Wool, 8,620 ; jute, 8,500 ; 
silk, 108. 

Taking a broad view of the situation, one notes that the average 
world crop in the last quinquennium (1927-1932) is much higher than 
for any previous one, and it therefore does not appear tliat it has 
reached anything like a stationary position. x\creage restriction in 
America has resulted in a notable reduction of its crop, and a 
consequent contraction of the world crop since 1981, though the deficit 
in the American crop has to some considerable extent been made good 
by larger crops elsewhere, particularly in Brazil, where the crop for 
1984-1985 is estimated to reach nearly 1,600,000 bales of 478 lbs. The 
great increase in the “ outside growths,” to which Todd has repeatedly 
drawn attention, is evidence of change in the geographical distribution 
of the world’s cotton crops, proceeding alongside the change in size. 

The great increase in the size of the world’s cotton crops in the 
past 150 years has been accompanied by an equally large fall in the 
price of cotton yams, which may be illustrated by the following prices 
of lOO’s yam in various years since 1786: 

Pfieci 0 / 100'« Cotton Yarn. 


1786 . . 






38 0 per lb. 

1790 .. 






80 0 „ „ 

1794 






16 1 „ 

1800 






» 6 » 

1806 .. 






7 10 „ 

1829 






3 2 „ „ 

1935 . . 






1 11 M » 


We may now turn our attention to the production of rayon, the 
invention and development of which constitutes one of the most 
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remarkable features of modern tiroes. Table VI. tells in figures 
the history of the increase of world rayon production, and of the 
accompanying reduction in the price of rayon. It will be observed that 
the increase in the production has actually been tenfold in the last 
12 years; the increase in the preceding 20 years had been somewhat 
less rapid and had not caused any concern to the older textile 
industries, no doubt because the total rayon production even in 1922 
did not amount to as much as a half per cent, of the world’s cotton 
crops. But the potentialities of the new fibre made from wood pulp 
were manifest, and the present writer, at theTextile Institute Conference 
of that year at Black bum, drew attention to the significance of the 
development of the new fibre and its meaning to the cotton industry, 
and speculated whether its importance might in time become so great 
that the Government would be impelled to institute an Empire 
Timber Growing Corporation on the same linos as the then recently 
formed Empire Cotton Growing Corporation. Tiie spectacular 
increase of the world rayon production during the past 12 years has 
surpassed all expectations, amounting as it does now to over 5 per cent, 
of the world cotton crops, so that if production should continue 
to increase at the same rate during the next 12 years, it is clear that 
in 1946 we should have to conteinplate a world rayon production of 
over half the size of the present cotton crop. But is there any reason 
to think that some check may occur to the present rapid expansion in 
the production of rayon ? The answer to this question is twofold : 
it depends on (1) the price of rayon and (2) the market capacity for 
absorliing the production. Of course, these two things are not un- 
related. Take the price question first. 



1 ABLE VI 

. -U A VOX r RODlJCTrOX 

AN 

1) PRK'K, 



World liai/oii 


Prices o/150 Denier 



Production 


Viscose Hay on in 



{MiUion IA>s.). 


r.S,A. (1 per Lb ). 



003 


— 

im .. 


1-25 



1900 .. 


2 2 



1901 .. 


! ’ 3 3 ! ! 


— - 

1903 .. 


00 


— 

1905 .. 


111 



1907 


14 3 



1911 .. 


18-7 


1'8;> 

191i .. 


2« 


2-00 

1919 .. 


40 


5*50 

1920 .. 


f>() 


600 

1921 .. 


«5 


2-75 

1922 .. 


79 


2-75 

1928 


100 


2-75 

1924 .. 


141 


2*00 

1925 .. 


190 


200 

1926 .. 


225 


1-65 

1927 .. 


310 


1*60 

1928 .. 


385 


1-60 

1929 .. 


456 


1-30 

1980 .. 


443 


M5 

1981 .. 


496 


0-75 

1982 .. 


515 


0 65 

1083 


. . 645 


0^55 

1934 .. 

. . 

. . 795 


0-65 
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One notes from Table VI, that the price actually rose from 1911 to 
1914, and in the boom year, 1920, reached its peak. Since then the 
price has been greatly reduced in a series of steps, and at the present 
time is not one4enih of what it was in 1920. If this fall of price be 
compared with that of the lOO’s cotton yam it will be observed that 
after 1786 it was 40 years before the price of the cotton yam fell to 
one-tenth, and at the present time, more than 100 years later, the 
price of the cotton yarn is nearly two-thirds of what it was in 1829. 
Superficially, judging purely by analogy, therefore, it would appear 
that the tremendous fall in the price of rayon is not likely to continue; 
certainly the law of diminishing returns must bo expected to operate 
obtrusively at some point, and there is reason to think that that 
point is near at hand, if it has not indeed already arrived. 

This conclusion is based upon a consideration of the factors 
entering into the cost of rayon production. Viscose rayon is the 
cheapest rayon to produce, and this requires bleached wood pulp as its 
cellulosic raw material, whicli has to be treated by large quantities of 
caustic soda and carbon disulphide and other chemicals. Tlie cost of 
all these raw materials in Western countries is about the same per lb. 
of rayon as that of Middling American cotton. World ecoriondc factors 
tend to keep these costs in step, though naturally local variations 
and sectional processing improvements might easily cause some 
divergence; thus in Japan the cost of these raw materials is said to 
be only two-thirds of the cost in the West. Labour and overhead 
costs fall within an entirely different category. These obviously 
depend largely upon the country of manufacture, though it may be 
noted that where they are low for rayon they will also be low fur cotton. 
It is no doubt on this account that Japanese competition in rayon 
goods is no less insistent than in cotton goods. In Western countries 
the labour and overhead costs are very much liigher for rayon than 
for cotton except in very fine counts. In fact, it is stated that, in 
the case of viscose rayon, raw materials account for only 25 to 83 
per cent, of the cost of production; in the case of coarse singles cotton 
yams the cost of the raw material forms a much higher proportion. 
As will be seen from Table VII., at the present day it is only when a fine 
yam (lOO’s) spun from super-combed Sakel has been doubled, gassed 
and mercerized in addition, that its price approaches that of rayon, 
and even passes it when due allowance is made for the 6d. duty 
included in the price of the rayon. 

In Japan, as a result of low labour costs — wages being no more 
than 10 per cent, of what they are in England — the disparity between 
cotton and rayon yarn prices is much less, and it has been stated 
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recently that the firms in that country expect to market standard 
rayon yarn as cheaply as 40’s cotton yarn. But so rapid has been the 
expansion of the rayon industry in Japan that fears are entertained 
there that it is heading for a crash. 

TABLE VIl.-PlUCES OF ‘'STAPLE FIBRE, “ RAYON, AND COTTON YARNS (PENCK 
PER LB.) DECEMBER, 1931. 


Muir. Twist. 


Single Counts 
(Carded). 

Twofold Counts. 

A meriran 
Cotton 

Sakel Cotton. 

Fibro 

{Staple Fibre) 
Small Tubes.* 
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Rayon 
Pirn Weft.f 



Singles. 

Singles. 

Twofdd. 
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2/40 

9 

. — 


224 

32 

82 

— 

lOi 
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.374 

89} 

88 
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— 

— 

241 

40 

2/80 


Hi 
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241 

44 

— 
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50 
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311 

201 


54 

— 
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17 

— 
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70 
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— 
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— 
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Spot Prices {pence per lb.) at Liverpool of Raw Cottons on yovernber 30, 1934. 


F.Cr.F. Sakirl » {KI 

Middling A nicrloAn .. .. .. .. 

Sujwrflnc Oomra No. 1 . . . . . . . . . . . . . , 5 07 

Stittcrfine IkURals . . . . . . . . , . . . . . 3 77 

• Price* Includcjs ,3d. ik'F lb. duty. t Price includo8 (Vd. jM'r lb. duty. I Uppers. 


Leaving tli<^ question of price on one side for the moment, we may 
now consider the question of markets. In view of the dominant 
position of cotton as a textile it is clear that the introduction of rayon 
into the textile markets may easily assail this position. The further 
question therefore arises : From their nature, to wdiat extent are cotton 
and rayon competitive, and to what extent complementary ? The 
outstanding advantage' of cotton in the past has been its cheapness in 
coarse counts and its strength and regularity, and also its lustre when 
mercerized. Rayon excels in lustre and regularity, but has suffered 
in the past from lack of strength, especially when w^t ; there is also a 
very distinct difference in feel between goods made from the two 
fibres, which in some cases is favourable to cotton but often to rayon. 
Evidently, therefore, there are distinct fields in which either may be 
preferred to the other. It is interesting to note that the introduction 
of rayon has in some respects been similar to that of cotton itself 
160 years earlier. Before the Industrial Revolution the small cotton 
spinning industry did not make yams for warps but only for Avefts, 
and where cotton w^as used it was in a union cloth as weft with a 
linen warp. So, with the introduction of rayon, while its chief market 
was first in hosiery and in small proportions for decorative effects in 
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cotton goods, later it was commonly used as weft with cotton warps. 
And just as cotton warps were finally used following the success of 
Arkwright’s water-frame, so improvements in rayon processing have 
led to the supply of rayon warps and the production of all-rayon 
fabrics. 

Quite recently a still further development has taken place in the 
rayon industry— viz., the production of staple fibre, i.e. rayon fibres 
cut to a definite length. Staple fibre is commonly cut to a length 
of lyV inches for use on cotton spinning machinery, and already a 
number of cotton spinning firms have undertaken the spinning of this 
comparative new-comer. The staple fibre bears a duty of 3d. per lb., 
and as will be seen from the prices given in Table VII. it is possible to 
spin the staple fibre Fibro and supply it at a much cheaper price 
than the continuous filament rayon, though it is still dearer than the 
corresponding singles cotton yarn. Goods made from staple fibre have 
a distinctive and appealing character of their own, which is likely to 
cause rayon to encroach still further on the territory served by cotton ; 
but from the cotton spinner’s point of view this competition is not 
so disturbing, since his machinery can cope very adequately with such 
staple fibre. But it does, of course, reduce the quantity of cotton that 
is spun. 

As already mentioned, the world production of rayon amounts at 
present to only 5 per cent, of that of cotton; this position has been 
achieved partly by the creation of a new market and partly in 
competition with the older textile fibres— silk, wool, and cotton. So 
far, therefore, the cotton trade has not felt any severe competition as 
a result of the increased production of rayon, but a further expansion 
of the production of the artificial fibre must inevitably cause it to 
make inroads on the cotton market. Is such competition likely to 
be most severe in coarse, medium, or fine counts ? It would be 
unprofitable to consider here what is likely to happen in the remote 
future, but so far as the present time and tlie more immediate future 
are concerned, it is plain to se© that much depends upon the conditions 
and costs of cultivation of the long-stapled as compared with the 
short-stapled cottons, and that irrigation works now necessary for 
the bulk of the long and fine cottons are expensive both in first cost 
and in maintenance. 

As things are, superfine Bengals cotton costs less than half as much 
as Fully Good Fair Sakel, and the cost of production of coarse cotton 
yams is much less than that of fine counts both because the raw cotton 
is cheaper and because labour charges are less ; there is not the same 
proportionate reduction in the cost of production of coarse rayon 
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yams compared witli fine, so that competition between rayon and 
cotton would be expected to be most severe at first in the fine counts. 
This competition is accentuated for the very fine cotton yams which 
are used almost entirely as twofolds, and which have to bear high 
labour charges both in spinning and in the additional subsequent 
processes of winding and doubling. In fact, according to Mr. R. A. 
do la Beaumelle, discussing in 1933 the effect of rayon on the 
French cotton industry: “ The increasing popularity of rayon, the 
improvement in its selling-price, and technical progress which it has 
made, have made it a competitor of the doubled cotton yam in almost 
every sphere of activity.” At the present time the competition is in 
fact being experienced chiefly in the Egyptian yarn market, rayon 
having found particular favour in poplins, crepes, high-class prints, and 
furnishing fabrics, while still being used in all classes of knitted goods. 
But for coarse and inediuiu cotton counts, used as singles in the great 
bulk of the cotton trade, it would obviously be uneconomic, because 
unnecessary, to utilize the expensive long-staple cottons rather than 
the short staples. And in view of the service which is commonly 
demanded from the cloths n}anufactured from these yams, it is highly 
unlikrdy that they will be .seriously displaced by rayon goods for a long 
time to come. For these reasons the conclusion is reached that in all 
probabihty the demand for rayon will continue to expand, but at a 
rate which will tend to slacken ; and that when the present economic 
depression shall ha^'e passed, the total Avorld’s cotton crops will also 
continue to expand to meet the needs of the general increase in the 
world's population. 


Received May, 1935 . 
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DRAINAGE IN THE SUDAN GEZIRA 

An open letter from H. Greene, Chemist in charge of Soil Eesearch in 
the Gezira, and M. A, Bailey, Controller of Agricultural Eesearch, 
Sudan Government, to Dr. W. Lawrence Balls, C.B.E., F.E.S. 

Dear Dr. Balls, 

Your recent article in the January issue of this journal 
states in no uncertain manner that those responsible for the develop- 
ment of the Sudan Gezira have neglected the obvious precaution of 
installing an adequate system of drains. In consequence of this 
neglect both time and money have, you say, been wasted, field 
experiments have been vitiated by lack of drainage and must be 
done again, certain chemical and physical actions have been 
intensified since the land was put under irrigation and there has 
ensued a “ serious injury to the credit of the district.’* 

Your article so clearly suggests that you have before you 
proof of gome rapid, progressive deterioration which has taken 
place in the Gezira area since it was brought under irrigation, 
that we are left wondering as to the source of your information, 
and can only conclude that the data at your disposal are either 
incorrect or, at any rate, not sufficiently complete to allow of 
correct interpretation. 

In reply to your charge, we must point out that the soil is, 
on the whole, a fairly fertile one, capable under favourable 
climatic conditions of producing excellent yields of cotton and 
other crops — the yield of cotton in the present season is an 
excellent example. Secondly, we must say that a full and 
exliaustive study of any yield data obtained in this area has 
failed to provide any clear, indisputable evidence of progressive 
deterioration in the soil. 

It should be noted that the possibility of soil deterioration 
and the desirability of carrying out reclamation experiments 
are immediately apparent to any student of soil conditions ; these 
problems have been studied in the Sudan since 1911, when W. 
Beam wrote as follows with reference to the Gezira : 

“ The fact that too little attention has commonly been 
paid to the drainage of irrigated lands is a truism. When 
this lack of drainage results in the stagnation of the soil water — 
i.e., insufficient aeration — sodium carbonate is almost invariably 
formed. Treatment with gypsum should be the first step in the 
correction of such a conditionJ’"** 

Fourth Report of Wellcome Tropical Reflearch Laboratories, Khartoum. 
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Our investigation of these problems is not yet complete. 
We are, however, in a position to say that drainage is so costly as 
to be almost impracticable on a largo scale, and further that, as the 
outcome of about thirty years' work, certain other problems, 
which are mentioned below, now appear to be of greater 
immediate importance. 

The question of cost requires some special comment at this 
stage. The economic conditions which prevail in this country 
and in, let us say, Egypt are entirely different. 

If rapid and serious soil deterioration, due to any cause 
whatsoever, should occur in Egypt that country would be faced 
immediately with the prospect of averting the death, through 
starvation, of millions of its people, and, concurrently, its 
main source of revenue would have disay)peared. Disaster and 
disintegration would result, and it is clear that the expenditure 
of enormous sums of money can be justified for the purposes of 
avoiding such a calamity. 

In this country a similar problem does not exist, and will not 
begin to appear for many years to come. 

The Gezira — of w^hich only a definitely limited area can ever 
be brought under irrigation — is under-populated, and we have 
behind us the almost unlimited and at present largely undeveloped 
resources of rain cultivation. 

What may be a vital necessity in Egypt may well be both 
impracticable and imnecessary in the Sudan. 

I. — The Present Fertility and Future Prospects op 
THE Gezira 

Up to 1924-25 the Gezira Irrigation Scheme may be said to 
have existed only in embryo™ from 1911 to 1921 the cotton area 
averaged less than 8,000 acres. After the erection of the Sennar 
dam ne^v land was taken in at a rapid rate, the cotton area 
increasing from 80,000 acres in 1925-26 to a little under 200,000 in 
1982-83 and being reduced somewhat thereafter owing to change 
of rotation. Throughout by far the greater part of the area now 
referred to as the “ irrigated Gezira " the land has borne only two 
or three crops of cotton. It is usually found that the first crop 
taken from land not previously irrigated is specially good (cf. 
Joseph [1925], '' Alkali Investigations in the Sudan," J. Agr, Sci., 
XV,, p. 407), but, apart from this effect, the two or three crops of 
the past ten years naturally provide no indication whatsoever of 
cumulative deterioration in cotton yield, and one is left w^ondering 
how and why the suggestion has ever arisen. 

We have said that the crop obtained from virgin land in the 
Gezira is usually a specially good one. This might, perhaps, 
be interpreted as indicating that one single season's irrigation 
is enough to bring about marked soil deterioration. Closer 
examination of the available data, however, shows that there is 
no evidence that this is the case. 

XU. 3 


15 
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Actually, when, in the past, large new tracts of land were 
brought into the scheme, only one-third of the total new area was 
normally put under cotton in the first year. In the next year, 
another third of the new area came under cotton, but the land 
on which this second crop was grown was still “ virgin land in 
the sense that it had never previously been irrigated. Despite 
this, much of the original (first year’s) superiority in yielding 
power was found to have been lost. Tiiis cannot be due to soil 
deterioration and must, presumably, reflect the effect of the 
penetration of pests and diseases into the new area; in other 
words, we are witnessing a “ virgin area ” effect rather than a 
“virgin soil” effect. 

We have pointed out that the main Gezira area is too young 
to allow of any inferences being drawn from the yields obtained 
as to progressive changes in fertility. On the other hand, there 
is one small portion of the area (Tayiba estate) where cotton has 
been grown since 1911, and the yields there might be expected to 
show more progressive decline, if it were tlie case that irrigation 
has a markedly deleterious effect on the soil. The yield data have in 
fact been carefully examined from this point of view first by Joseph 
and more recently by Dr. E. M. Crowiher of Bothamsted. We now 
await publication of Dr. Orowther’s exliaustive investigations, 
but have already been informed as to the main outcome of 
his enquiries. Dr. Crow^ther has found tliat the fluctuationB in 
yield level which have occurred in that area throughout its history 
are extremely closely related to the rainfall in the months of May 
and June preceding sowing and also to the rest of the rainfall in 
that season and to the total rainfall in Die previous one. The 
residual variation in yield fails to show any significant progressive 
decline within the present period of observations. 

It is to be noted that the properties of this heavy alkaline 
soil admittedly are sucli as would make it unworkable in a 
more temperate climate, and there is accordingly no inherent 
improbability in the view^ that variations in climate should have 
a marked effect on yield. 

It may be presumed that the “ May- June rain effect ” is the 
expression of some change in the soil or its flora, as the cotton 
itself is not sown until the month of August, but the possibility 
of these light and infrequent show^ers assisting in the carryover 
of insect pests through the dead season cannot be entirely 
overlooked. Much of the adverse effect of heavy rain falling in 
the period from the beginning of August onwards may, however, 
be attributed with confidence to (a) the excessive spread and 
development of Blackarm ; (b) the postponement of the date on 
which large portions of the area are sown (late sowing always 
resulting in reduced yields) ; and (c) the increase of weed-^owth 
up to the point where it enters into active competition with the 
cotton. 

To sum up, therefore : About 98 per cent, of the irrigated area 
has been under cultivation for too short a time to provide any 
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indication of decline in yield due to soil deterioration. Careful 
examination of the records for Tayiba estate, irrigated since 1911, 
shows that variations in cotton yield appear to be very largely 
determined by climatic conditions. Such a relation is not 
improbable in view of the nature of the soil and the presmried 
importance of the normally dry dead season, and in view of the 
observed direct effects of such rain as falls during the sowing 
I>eriod and the time of early development of the crop. 

IL — Soil Investigations Bearing on Dkatnage 

Beam's remarks (1911) on drainage have been quoted above. 
The possibility that deterioration of tlio soil may occur as a result 
of irrigation is furt her noted in papers by Joseph (1925), by Greene 
(1928) and by Vageler (1981). The sulqect is not one that could 
possibly escape the attention of any instructed person engaged in 
the study of (lezira soil, and lias in fact been carefully studied 
both in the lalioratory and in tln^ held. The following account 
summarizes a }>art of the observations made. 

Sawer’s field trial with an open drain, quoted in your article, 
followed Beam’s recommendations. The soil at the KTiartoum 
North farm is — unlike that, of the Gezira — an alluvial deposit 
showing great local variation in mechanical conq^osition and 
other prop('rties. The first test, employing heavy flooding of land 
immediately adjacenti to i)art of the drain, gave favourable 
results; the soil apparently was mucli more |)ermea])li‘ tlian other 
tracts traversed hy the drain, which have at no time shown any 
sign of free drainage. This ojien drain has, howeva'r, been of use, 
for when onc(‘ in three or four years the whole soil surface is under 
water as a result of heavy rain, this channel speedily carries the 
run off into the' Nile, and cotton seedlings are found to sur\Tve 
their brief iTuindation. In the Gezira, also, similar arrangements 
have been made for carrying off surface waU^r which would 
otherwise kill seedling.^ l)y inundation or delay- sowing. 

The reasons for doubting the praciicahility of under-drainage 
in the Gezira are as follows: At tlie Gezira Research Farm, 
Medani, the soil is a fair sample of the canalized area in respect 
to mechanical composition, permeability% salt content, and so 
forth. Here a normal watering moistens the soil to a depth of 
two or three feet, while continuous flooding for two or three 
weeks moistens the soil to a depth of four or five feet. Only in 
the top foot is the moisture content raised sufficiently high to 
permit free drainage. To install drains at a depth of one foot 
would require a robust enthusiast ; if the drains were placed at a 
more reasonable depth the loosened soil above them would, for 
a while, permit ready penetration of water, but we have no reason 
to suppose that thrs condition would be maintained. It seems 
much more likely that the soil would soon return to its normal 
compact condition and thereafter the drains, however efScient 
in themselves, would be almost cut off from water supplied in 
normal irrigation. 
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In discussing soil permeability in the Eastern Gezira, Greene 
(1928) described an experiment, carried out in feebly permeable 
soil, in which gypsum in amounts equivalent to none, 1, 4, and 
10 tons per acre was applied to closely adjacent sub-plots each 

feddan in area. Reference to these results shows an almost 
complete lack of downward water movement during a period of 
nine months between two floodings, and complete lack of lateral 
movement of water between these small, contiguous sub-plots 
during the actual periods of flooding. It is impossible to ignore 
results of this character when considering the practicability of 
drainage as a field operation. 

Certain other restricted parts of the Gezira are more readily 
permeable to water and would, perhaps, permit some degree of 
drainage. In these areas, however, water penetration and root 
development appear to be satisfactory. Such areas might possibly 
be chosen for the trials you suggest if further experience justifies 
such a course of action. In normal Gezira soil, normally irrigated, 
the practicability of drainage seems remote. 

Your recommendations, how'over, envisage reclamation rather 
than normal irrigation. Repeated experiments have been made 
with a variety of soil improvers. These ex})eriment8 were largely 
empirical, since the theoretical basis for such trials is incomplete. 
Our object was to increase the permeability of the surface soil by 
comparatively light applications of soil improvers and so allow 
water to reach and pass through the salty subsoil, thus establishing 
some measure of drainage. That hope w’^as not realized, as was 
shown, for example, by the experiment quoted above. On 
the other hand, one may feel confident that sufficiently heainj 
applications of soil improvers, combined witli suitable w^atering 
and provision for drainage, wall profoundly change the character 
of the soil. We are at the moment engaged on a small-scale field 
experiment designed to indicate how^ far it is possible to establish 
drainage under those conditions. If eventually successful, it 
may be possible to say that some small area of the Gezira has been 
drained. 

We are, however, forced at times — regrettably, but like every- 
one else — to interrupt our enjoyment of experimental data by 
brief but alarming reflections on questions of cost- You refer to 
a particular system of drainage as the only one which stands any 
chance of working successfully in the Gezira. That immediately 
simplifies the work of estimating costs. Let us say, first of all, 
that in view of all that has been done here in the past we are 
convinced that it would be useless to lay the first series of drains 
more than 50 to 60 cms. deep or more than 20 metres apart, 
and that an application of 10 tons per feddan of gypsum would 
be needed to make these drains work at all. Our cost per acre 
will then be, say, £e, 0*40, and the capital cost of treating the whole 
Gezira in this way comes out at about thirty million pounds, 
before we begin to extend operations to the underlying layers of the 
soil. 



DBAINAGE IN THE SUDAN GEZIKA 218 

This figure for cost should be noted in connection with the 
remarks which we have made earlier on the feasibility or 
desirability of big-scale capital expenditure in the Gezira. 

And then what ? Your article clearly indicates that you are 
under the impression that proof has been obtained that, i/ we can 
get this soil aerated by drainage, we shall cease to be troubled any 
more by those fluctuations in yield which make our yield charts 
look like a mountain chain . But is this the case ? We spend much 
of our time here pondering over these mountain peaks and chasms, 
and, naturally, we have w^ondered what w'ould happen if we grew 
cotton in a really good, fully permeable soil, wdth bottom drainage, 
right in the centre of the Gezira. The thing to do was to try 
it, and with two trainloads of some of the best soil of the Gash 
delta and a lot of digging we were able to dispense altogether 
with Gezira soil in three small plots at the Gezira llesearch Farm. 
These plots, started four years ago, have given each year a higher 
yield than the “ control plots of Gezira soil alongside — they are 
bound to do that, if only because the roots are able to penetrate, 
and do penetrate, to nearly three times the depth of those of 
plants growui on Gezira soil. But the important fact which has 
emerged to date from this experiment is that the yield still show^s 
ikietuatioiis from year to year of w’ell over 100 per cent. — and the 
ups and downs follow the ups and downs of the yield from the 
whole Gezira. 

You say in your article, “Experiments, as such, are not needed, 
except in the form of practical tmgineering,’' but in the face of a 
result such as have described you will agree that experimental 
proofs be obtained before proceeding on a large scale wdth a 
system w^hich may fail altogether to give the required result. 

It has l)een possible to present here only a small part of the 
information which has been collected. We hope, however, that w^e 
have made it clear that the defective permeability of Gezira soil 
and the desirability of soil improvement have long been recognized. 
Our numerous field experiments have not been more than partly 
successful and demonstrate that the process of transformation 
is difficult and costly. When attempting to anticipate the 
succe^ss of these experiments by importing a readily permeable 
soil we find that the seasonal fluctuations in cotton yield are 
regularly reproduced on this imported soil and infer from this that 
drainage, though desirable if wwkable and economically possible, 
would do nothing to relieve our most serious and pressing troubles. 

III. — The Pkebent Aspect of Soil Problems in the 

Gezira 

The possibility that Gezira soil may deteriorate under 
irrigation remains our most important problem. It is necessary 
to realize, however, that we have as yet no reason to suppose that 
such deterioration must eventually take place ; it is, in the present 
state of our knowledge, equally possible that Gezira soil is being 
slightly improved by irrigation. 
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In order to obtain further information on this point we are 
studying the course of base exchange under field conditions — 
that is, the reaction between a base saturated colloid, locally 
impregnated with salts, and the dilute solution of salts applied in 
irrigation. At present we have no indication of any “ chemical 
and physical actions which have been “intensified since the land 
was put under irrigation.” Salts are brought on to the land by 
the river water. They do not remain at the soil surface, however, 
and no sign of upward movement of soil salts has been observed. 
There is, on the other hand, a slight indication of downward 
movement. It may be therefore that, since Blue Nile water is 
of good quality in respect to its calcium sodium ratio, normal 
irrigation has a slightly beneficial effect, such as would be 
intensified if the natural structure of the soil permitted greater 
penetration and leaching. 

While we await conclusive results in respect to this difficult 
problem, we can at least feel that, whether or not soil deterioration 
may eventually occur, it will not be quick. It is impossible 
not to be impressed with the fact tliat excellent yields are not 
infrequently being obtained from this soil, wdiieh is, from the 
physical and chemical viewpoints, practically in its original 
state. Our wimediaie task is, therefore, to determine what are 
the conditions under which high yields are obtained, and lice 
versdy and to make use of this knowledge when obtained. 

One possibility at present under consideration is tliat high 
yields normally occur when root damage by fungi is small. This 
suggests breeding of resistant varieties of cotton as a means of 
reducing the incidence of seasons in which the crop yield falls 
below an economic level. The results actually obtained to date 
in this direction are remarkably encouraging. 

In respect to soil, attention is directed to changes in alkalinity, 
in nitrogenous components and in physical condition, and their 
relation to climatic conditions. It might, for example, be found 
that heavy rains are associated with higher alkalinity, increased 
damage by fungi and reduced yields. The practical management 
of Gezira soil for growing Egyptian cotton offers scope for soil 
investigations other than those associated with the possibly 
adverse effects of irrigation. 

In addition to (1) soil deterioration and improvement and 
(2) the study of the factors responsible for seasonal variation in 
yield, a third subject for investigation wliich has been receiving 
considerable attention here relates to the changes in the carbon 
and nitrogen content of the soil, resulting from different systems 
of rotation and manuring. We have no reason to suppose that the 
rotation at present adopted in the Gezira is the best possible, and 
it may well be felt that an increase in animal stock and in the use 
of artificial fertilizers containing nitrogen would be advantageous. 
There is evidently much need for more adequate data as to the 
changes produced in soil by adoption of different systems of 
agricultural practice. W'ork of this character must find a place 
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in our soil investigations, and until the data have been obtained 
it is unwise to assume that it is impossible to devise some 
sequence of operations which would build up and maintain the 
fertility of the area. 


IV. — Conclusion 

Although we shall continue investigations directed to 
studying and controlling physical and chemical changes in the soil 
resulting from irrigation, and although we expect as part of this 
work to carry out drainage experiments somewhat as you suggest, 
w'e have at present no reason to believe that soil deterioration is 
either rapid or inevitable. This being the case, w'e must, in the 
meanwhile, pay attention to all aspects of the problem presented 
by the seasonal variation in yield, and must study the efficacy in 
the Gezira of systems of soil management which can be carried 
out at reasonable cost. Neither of these lines of investigation 
is, in its practical aspect, solely or even mainly a soil problem, 
but the soil investigations therein involved seem at present no 
less important than tho.so which form the subject of your 
recommendations. 

At any rate the (jezira Scheme is not dead yet nor even 
moribund : it has its bad days, but can be remarkably robust in 
between whiles. 

We have a crop of cotton here this year which would surprise 
many who have been trying to grow Sakel in the Egyptian 
delta during recent years. And in our gardens the turnip and 
the spinach-beet blossom like the rose. W'hy not come up and 
see us some time ? 

Bincorely yours, 

H. Greene. 

M. A. Bailey. 

Wad Medani, 

.Sudan. 

March 10, lOllu. 
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THE CORRELATION OF CERTAIN 
CHARACTERS IN EGYPTIAN COTTON 

BY 

C, H. BKOWN, 

Cotton Research Board, Oiza. 

During the course of examination of large numbers of targets^ of 
pairs of characters, a considerable amount of data has been accumu- 
lated establishing the presence or absence of correlation between 
different pairs of characters which may be of general interest to cotton 
breeders. The following are the more important points noticed: 
Fig. 1, ginning outturn and halo length — absence of correlation ; Fig. 2, 
ginning outturn and seed weight — negative correlation ; Figs. 3 and 4, 
seed weight and boll-content weight — positive correlation; Figs. 5-8, 
seed weight and hair weight per cm. — positive correlation; Fig. 9, 
boll-content weight and hair weight per cm.— absence of correlation 
(the diagrams showing the best examples of these cases). The seed 
weight and boll weight correlation would obviously be expected, but 
it is surprising in what a large number of targets this is obscured by 
segregation in one or both characters. An example is shown of a 
clear correlation (Fig. 3), presumably wliere tlie strain is pure for both 
characters, and another (Fig. 4) of a badly spread distribution, but 
with the general tendency to correlation showing in spite of the 
impurity. The negative correlation between seed size and ginning 
outturn is also natural, assuming a constant weight of lint. 

The most important new fact in these targets ia the close 
correlation between seed weight and hair weight per cm. found in the 
purest strain (Giza 19), with a clear indication that the same 
phenomenon, obscured by genetic segregation in both factors, occurs 
in other strains and probably in all. As far as the writer is aware, 
correlation has not before been demonstrated from plant to plant, 
though very clearly demonstrated by Dr. W. L. Balls* in daily pickings. 
It is of considerable economic importance, indicating that purifica- 
tion for seed size automatically gives the greatest possible purity 
for fineness. In fact, segregation in seed size, a factor to which 
there is not generally given much attention in cotton breeding, 
although the original demonstration of “ pure lines *’ by Johannsen 
was made with seed in beans, has been found in most of the Egyptian 
strains examined. Fig. 2 clearly shows such seed-size segregation. 
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Pig. 8 shows genetic segregation for hair weight, each hair weight 
group forming a correlation line with the fluctuations in seed weight. 

The hair weight per cm. measurements are not made on the whole 
of the plants of the purity chequer, but only on those proving more 
or less typical for other characters, as otherwise the labour involved 
w'ould be prohibitive. It is assumed, however, that the measure- 
ment of a wider range of seed weights in any target would show the 
same correlation. This follows from the examination of Figs. 5-7- 
Here the same Ashmouni nucleus (Giza 19) has shown identical 
correlation diagrams for two different years, centring on different 
values due to environmental difference, and on putting the two targets 
together the values are seen to lie on the same line. The exact agree- 
ment is really remarkable, and again shows that any measure of 
the variability of seed weight would automatically measure the 
variability of fineness. This direct correlation is presumably the simple 
physiological one of the larger seed furnishing more food material 
to the hair cell, and thus laying down more secondary thickening 
in each growth ring. The targets have been prepared with tlie seed 
weight plotted against hair weight x \/hair weight to make both 
three-dimensional. Tiie somewhat curious point of the very large 
change in hair weight for a given change in seed weight may be noted 
without any explanation being offered. Plotting seed weight against 
hair weight directly, the slope of the correlation line is still steeper 
than 45'^. 

Having found that seed weight and boll-content weight are 
correlated, and also seed weight andliair weight, a correlation between 
boll weight and hair weight would be expected to follow. But in 
fact this target tends to the circular form of non-correlated factors, 
particularly in the purer strains, the plants forming Fig. 9 being the 
same as those forming Pig. 5. The writer does not pretend to explain 
why this should be, but would point out that the number of hairs 
per seed and also number of seeds per boll is now implicated. It will 
be noticed that the finest plant in Fig. 5 is now much more clearly 
differentiated from the group and shown to be an off-type. 
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COTTON STATISTICS 

BY 

JOHN A. TODD, M.A., Kh. 

World* s Crops . — Since our World’s Crops table last appeared in 
January, the estimates for 1934-35 have suffered a double revision. 
As pointed out in the April issue, the tendency at that time was 
towards the reduction of the estimates for some of the principal Outside 
Growths, especially Egyptian, Indian, and Russian. Since then, 
however, that tendency lias been reversed in ever}" case except 
Egyptian, while the estimates of other crops have also been increased, 
substantially in some cases. Thus the first official complete estimate 
of the Brazilian crop raised the figure to 1,591,180 bales, but as there 
have since been reports of considerable insect damage to the Sao 
Paulo crop, our figure of 1,412,000 bales, which is the mean of various 
estimates, wdll probably prove to be nearer the (ruth. It ivS still, of 
course, a new' record by a very long way. The Indian crop has 
made a very good recovery to 4,807,000 bales in the supplementary 
estimate from 4,318,000 bales in February. The later revisions of 
tlie China crop are upw'ards, and the reports of a low'er yield for 
Russia have given place to a further upwuird revision, which makes 
the 1984 crop in both cases a new record. Of the Empire crops, 
Sudan has also broken the 1981 record, but Uganda this year has been 
disappointing. Nigeria is promising a most satisfactory recovery, 
which will probably exceed the previous record of 1925. 

The result of all these upw’ard revisions is that the total of Outside 
Growths this year now looks like being about 14| million bales. It is 
worth noting that our detailed sheets, from w’hich this table ia made 
up, contain three new countries added in the last two or three years — 
namely, Manchuria (included wuth Japan and Korea), the Philippine 
Islands, which produced some cotton before the War, but had dropped 
out completely, and Rumania. The figures are not large in any of 
these cases, but they are significant. 

American . — The American crop table gives the latest revised 
figures for 1934-85, and show's how these compare with the progress 
of the estimates throughout the season. The acreage figures which 
were raised in December have been reduced again to rather less than 
the original figures, with the result that the average yield has been 
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raised to a new high point for the season at 170*9 lbs. per acre. As 
the average of the ten previous years (including the bumper yields 
of 1931 and 1933) was only 177*1 lbs., this is very good for a drought 
year. In the last similar season (1980) the average yield was only 
157*0 lbs. per acre. 

Indian , — In the April issue we referred to the fact that the Indian 
Central Cotton Committee had recently revised the distribution 
of the crop between long and short staple, the Barsi and Nagar and 
Salem crops being transferred from long to short staple. In the 
detailed figures of the Indian crop by varieties we have therefore 
adopted this revision, and in order to show the effect of the inclusion 
of Barsi and Nagar among Oomras, w*e have given the details back to 
1932-38, which may be compared with the last issue of this table 
in July, 1934. As then explained, howwer, w^e are unable to give 
effect to the further revision which the Committee make by 
allocating small parts of the Broach crop to short staple, and of the 
C.P. Oomras crop to long staple. These twro, how^ever, to some 
extent cancel out, the advantage being, if anything, in favour of 
long staple. 

Egyjpiian . — The Government’s final estimate in June of tlie 
Egyptian crop should be available in time to bo included in this table, 
but it is obvious that if- wuil be considerably less than the De^rember 
estimate of 7,801,000 kantars formerly used. 

The Egyptian Carryover took an unexpected turn at mid-season, 
when it appeared from the Federation statistics that the world’s mill 
stocks were very much larger than in July or in January last year, 
with the result that the raid-season total W7is just about a million 
kantars less than in January, 1934. That, however, was quite in 
accordance with the developments of the crop and consumption 
statistics, with an indicated crop of about 7| million kantars and 
consumption for the first half of the season running at the rate of about 
8| million kantars. The result is that the indicated Carryover at the 
end of the season is now about 4 million kantars, which marks a very 
healthy return to normal conditions. 

Consumption , — The Federation statistics of Consumption and 
Stocks as at 31 st January contained a great disappointment in the fact 
that the German figures (as well as the Russian) were not available, 
and unfortunately the Federation w^ere not able to include even 
an estimate of the figures as they do in the case of Russia. In our 
view, however, the absence of the German figures would so invalidate 
comparisons with previous periods that we have thought it better 
to insert an estimate; we have used the average of the last ten 
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years which, as it happens, is a very moderate figure, and in any 
case any error would have only a slight effect on the comparative 
totals. 

The general result of the consumption figures is really startling. 
The total consumption of Outside Growths is 6,959,000 bales against 

5.892.000 American, and judging from the movement of the 
consumption figures since Slst January, as showm by the U.S. 
consumption figures (given in the next table) and Garside's estimates 
for the rest of the world, it appears that the figures for the whole 
season are likely to be about 14 million bales for Outside Growths 
against ll^ million American ! It will be noted that the Federation 
figure of Outside Growths is much higher than Garsido's estimate, 
which we used in the special article on American Cotton Legislation 
in the April issue, but Garside has since revised his figures for the 
first half of the season to 7,114,000 bales Outside Growths and 

5.752.000 American. 

Prices. — Just aliout the time when our April issue was going to 
press, the American markets suddenly staged an entirely unexpected 
collapse. It was largjly psychological, being due to (1) the fact that 
prices went slightly below the “ peg ” and the Government took no 
action; (2) rumours that the Bankhead quota restriction for the 
1935 crop was to be practically destroyed by exempting small growers ; 
and (3) disappointment amounting almost to resentment in the 
market at the Government refusal to define their loan policy for the 
coming season, which incidentally was entirely unreasonable, as 
the Government never have fixed their loan policy until a later date 
in the season, when the position of supply can be at least estimated. 
The fact is, however, that the price in New York slumped nearly 
2 cents before it was finally checked, but the greater part of this loss 
has since been recovered. 

During May there was an important development in the decision 
of the authorities as holders of the Government Pool ” cotton 
to release a certain amount of spot cotton against purchases of 
futures, both old and new crop months. At the same time they 
announced that if necessary to protect the near months they would 
call for delivery against the July futures. The immediate effect was 
to narrow very substantially the discount on new crop months, which 
has been a characteristic feature of the market since last October. 

The effect of the American slump on the relative prices of Egyptian 
and of other Outside Growths was interesting. It will be remembered 
that when American jumped to a new high level last August, Egyptian 
and other Outside Growths lagged behind; but when during the 
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autumn months American sagged a little, most of the Outside 
Growths improved their relative position and marked higher 
percentages. When American collapsed in March, however, they once 
more lagged behind on the decline, so that their position again 
improved relatively ; but when American recovered. Outside Growths 
once more moved more slowly and marked a considerable reaction 
in the percentage figures. 

The decision of the U.S. Supreme Court on 28th May against the 
constitutionality of the N.R.A. codes again upset the market very 
badly, owing to the fear that the A.A.A. would also be involved. 


WORLD’S COTTON CROPS. 
(Balks or 600 Lbs. — OOO’s.) 



1929-30. 

1930-31. 

1931-32. 

T932-33. 

1933-34. 

1934-36. 




17,096 

1 13,002 

13,047 

9,636 


Ira 

986 

1,067 

1 912 

982 

976 

Total 

16,006 

14,918 

18,163 

13,914 

14,029 

10,611 

Mexico 

240 

174 

203 

99 

265 

209 

Brazil 

564 

460 

554 

500 

939 

1,412 

Peru 

266 

249 

228 

231 

203 

280 

Argentine 

138 

136 

166 

146 

195 

200 

Otlier Bouth American 

66 

67 

46 

39 

64i 

70 

India* 

5,243 

6,224 

4,007 

4,667 

6,068 

4,807 

China 

2,056 

2,317 

1,733 

2,196 

2,633 

3,116 

Japan and Korea 

137 

147 

99 

129 

218 

266 

East Indies, etc. 

18 

18 

15 

14 

14 

14 

Russia 

1,279 

1,689 

1,846 

1,767 

1,84^ 

1,937 

Persia 

73 

64 

107 

79 1 

1 100 

100 

Iraq, Ceylon, etc. 

4 

3 

1 

t 

1 t 

2 

Asia Minor and Europe 

143 

120 

131 

68 

1 189 

174 

Egypt 

1,700 

1,665 

1,271 

991 

! 1,716 

1,511 

Sudan 

127 

96 

188 

no 

1 126 

212 

East Africa (British) 

131 

166 

182 

269 ! 

263 

236 

South Africa (British) 

14 

8 

3 

2 ! 

i 3 

3 

West Africa (fcitish) ... 

35 

16 

6 

20 i 

22 

40 

Non- British Africa . . . 

121 

125 

96 j 

121 1 

163 

160 

West Indies (British ) . . . 

4 

4 

2 

2 

3 

3 

West Indies (Others) ... 

26 

21 

31 

26 

23 

20 

Australia, etc 

12 

10 

4 

11 

18 

IS 

World^s Total 

28,467 

27.576 

29,080 

25,380 

28,169 

26,388 

Outside Growths 

12,401 

12,668 

10,917 

11,460 

14,140 

14^77 

Per cent, on Total 

43*6 

45*9 

37-6 

45-2 

m2 

68-2 


* Government estimate, 400 lb. bales. t I'®** than 600 bales. 
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AMERICAN CROP (EXCLUDING LINTERS). 



1929-30. 

1930-31. 

, j 1931 -32, 

1932-33. 

1 1933-34. 1 

! i 

1934-35. 

Acreage planted (OOO'r) 

44,458 

43,339 

I 39,109 

36,542 

1 40,852* 

27,883 

Acreage harvested ... 

43,242 

42,454 

i 38,705 

35,939 

1 29,978 1 

26,987 

Crop (running bales). . . 

14,648 

13,766 

i 16,629 

12,710 

1 12,664 ! 

9,472 

Yield per acre (lli«,) ... 
SeaBon’s average s|x>t| 

1641 

157*0 

! 211-5 ! 

173 3 

1 208*5 

170*9 

price (Liverpool — 

ponce per lb.) 

909 

5-71 

^ 1 

4*82 i 

, 5-62 

6*02 ! 

— 

rR(xmKss 

OF THE 

Season 1934-35. 




August. 

Sept. 

Oct. 

Nov. 

Dec. 

Motrch. 

Acreage planted 

28,024 

; 28,024 

■ 28,024 

28,024 

28,412 

28,412 

Acreage harvesteti . . . 

27,371 

27,241 

27,241 

27,241 

27,515 

27,515 

Crop (500 Jb. balcfl) ... 

9,195 ; 

9,252 

9,443 

9,634 

9,731 

9,634 

Yield per acre (Iba.)... 

160-9 ! 

162*6 

165-9 

189-3 

169-2 

167-4 


* 1^8 10,39f5,0(K> acres special abandonment. 


INDIAN— AREA AND CROP BY VABIETIES. 



1932-33. 


1933-34. 

1934 35. 


Varieties. 

A rea. 

Crop. 

Yield 

per 

Acre. 

1 

Area. 

Yield 
Crop, per 
Acre. 

A rea. 

Crop. 

Yield 

per 

Acre. 

Mainly under Staple: 
Domras, Khandesh 

1,062 

215 

81 

1.116 

.. t"'- 

274 98 

1.109 

2.63 

91 

Central India . . . 

1,604 

209 

52 

1,766 

213 48 

1,806 

189 

42 

Barsi and Nagar 

2,450 

364 

59 

2,346 

376 64 

2.078 

302 

58 

Berar 

2,828 

5(K> 

71 

2.948 

506 69 

2,913 

468 

64 

Central Prov. ... 

1,172 

320 

109 

1 .322 

212 67 

1.327 

143 

43 

Total 

9,116 

1,608 

71 

9,498 

1,581 67 

9,233 

1,355 

59 

DhoUeras ... 

2,747 

712 

104 

2.386 

570 96 

2.926 688 

80 

Bengal Sind* 

2,807 

774 

110 

3.999 

1,234 123 

3,8<)1 

1,331 

138 

Comillas, Burmas, 
etc. 

478 

105 

88 

578 

142 * 98 

574 

132 

92 

Coconadas 

189 

26 

55 

170 

24 56 

179 

29 

65 

Salems 

191 

35 

73 

2CK) 

37 1 74 

186; 32 

- _ j- 

69 

Total under 

15,528 

3,260 

84 

16.831 

1 

3,588 i 85 

16,958i 3,467 

82 

Per Cent, of Grand Total 

- .... j 

69 1 ! 70 0 

i 


69 7 

70-8 i 

71 2 

721 

— - 

Mainly and above : 
American, Punjab 

776 

217 

112 

809 

‘ 1 

: 364 ! 180 

-- - -y 

836| 397 

1941 76 

190 

,, vSind ... 

Broach 

991 33 

133 

184 

61 i 133 

157 

1,308! 322 

98 

1,283 

i 228 ; 71 

1 ,378 

152 

44 

C-oompta- Dharwars 

1,461 

230 

63 

1,362; 

! 185 54 

1,090 

125 

46 

Westerns & North- 
erns 

< 

1,568! 189 

48 

i 

l,770i 

206 47 

1 .435 

140 

39 

Tinnirellies 

541 

135 

100 

5751 

1 130 : 90 

675 

123 

86 

C!^mbodiaa 

322i 139 

173 

3461 

i 153 1 177 

500 

198 

168 

Hy dera bad ■ G aoran i 

8g0j 131 

69 

976 

i 153 ' 63 

864 

129 

60 

Total 1" and above ... 

6,955 

1,396 

80 

7,306 1.480 i 81 
30 3 I 29 2 ! — 

6,872 

1,340 

78 

Per Omf. of Grand Total 

30-9 

300 

1 

28-8 

27-9 

— 

Grand Total . . . 

22,483 

4,666 

83 

24,1361 5,068 ! 84 

! ! 

23,830 

4,807 

81 

* Unit 

©d Provinces, Rajpu 

tana, Sind, Punjab, 

;tc. 




xn. 3 
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EGYPTIAN CROP. 



1929-30. 

1930-31. 

1931-32. 

1932-33. 

1933-31. 

1934-35. 

Area (feddans. OOO’h) ... 

1,841 

2,082 

1,683 

1.094 

1,804 

1,732 

Crop (kantars, OOO’s): 
Alexandria adjusted 
arrivals 

8,485 

7,947 

6,563 

5,050 

8.438 

7,540 

Government, figures * 

8,531 

8,276 

0,357 

4,956 

8.575 

7,555 

Average yield (kantars 
per feddan)’*' 

4-63 

3-97 

3-78 

4-53 

4/75 

4;j6 

Scasoris Average Spot Priceff { Liver pml — 

-Pence per Lb.). 


Silked 

J4-52 

9 Of! 

6-80 

7-79 

8-05 


Percentage on American 

59-7 

33- fi 

41-1 

38-6 

33-7 


Uppers ... 

rerccMtage on American 

10-47 

6-86 

5-68 

7-01 

66 1 


15-2 

20-1 

17-8 

21-7 

JO-3 


* Final revised figures, 

including Scarto. 




WORLD’S CARRYOVER OF EGYPTIAN COTrON. 

(Kantars OOO’s.) 


Stock and Afloat, j U.8. A . 


End of 

i 

U.K. 

ContU 

nent. 

1 i 

1 houses. 

Alex- 

andria. 

Monthly 

Totals. 

Federation.] Half- 
Other MiU \ Yearly 
Slovaks. Totals.* 

1 

i 

1929, July ; 

510 

150 

! 

; 449 

197 

1,677 

2,983 

1,260 

4,243 

1030, January j 

585 

270 

i 353 

202 

3,403 

4.813 

1,335 

6,148 

July ... ; 

353 

135 

\ 483 i 

245 

3,616 

4,834 

1,297 

6,131 

1931, January ! 

630 

293 

1 341 1 

129 

5.349 

6,742 

1,185 

7,927 

July ... 1 

600 

165 

I 212 ! 

108 

4,456 

5,541 

1,418 

6,959 

1932, January 1 

1,013 

248 

1 145 1 

63 

5,521 

6.990 

1,447 

8,437 

July ... I 

885 

203 

1 1«1 j 

180 

3,780 

5,209 

1,553 

6,762 

1933, January j 

878 

218 

134 i 

169 

4,255 

5,654 

1,425 

7,079 

July ... 1 

742 

202 

I 131 ' 

14,3 

2,228 

! 3,446 ' 

1,635 

6,081 

1934, January ( 

1,507 

337 

! 143 i 

106 

I 3.157 

1 5,250 \ 

1,687 

6,937 

July ... i 

1,132 

248 

; 174 • 

135 

1,491 

j 3,180 

1,868 

6,048 

August 

1,050 

195 

! 178 - 

128 

974 

2,525 ' 

— 



Sept-ember 

998 1 

203 

173 : 

131 

1,229 

j 2,734 ! 

— 



October | 

990 

232 

j 160 ■ 

112 

1,966 

i 3,460 

— 


Novorabei; 

1,027 

330 

! 149 ! 

lOH i 

2,048 

! 3,662 : 

; 

i 

Decemberj 

975 

315 

1 148 i 

no ! 

2,470 

! 4,018 

j 



1935, January i 

968 

435 

1 134 

100 i 

2,230 

j 3,807 

2,108 

5,973 

February | 

952 

465 

130 ! 

112 

2,171 

I 3,830 

— 

1 

March i 

870 

420 

129 ; 

116 ! 

2,081 i 

! 3,616 ! 

— 

1 

April ... 

848 

353 

i 124 1 

121 ^ 

1,806 i 

i 3,312 

— 

j 

MaV j 

705 

,323 


- 1 

— 1 

1 — : 

; 

1 


FigureB in italics to distinguish botwoen mid-season and end of season. 
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WORLD’S CONSUMPTION OF COTTON. 

(Fbom the Statistics of the International Federation.) 
{Running Balts, 000 ’« — Excluding Lintera.) 


Variety. 

Season, | 

V.K. 

Continent. 

U.S.A. 

Asia. 

1 Others. 

Totals, 

A mtricun. 

1929-30 

1,474 ' 

4,055 

5,803 

1 1,427 

1 256 

13,015 


1930-31 

991 

3.242 j 

5,084 

1,345 

i 239 

10,901 


j 1931-32 

1,342 

3,343 i 

4,744 

2,636 i 

i 251 

12,316 


1 1932-33 

! 1,400 

3,8.35 1 

5,004 1 

2,655 1 

276 

14,171 


1 1933-34 

1 1,401 

3,976 1 

5,55.3 

2,238 i 

306 

13,534 


* 1934 35* 

1 

i 533 

j 1,591 j 

- 2,613 

1,002 1 

153 

I 

5,892 

Indian. 

1929-30 

I ! 

! 1,375 i 

! 61 ' 

4,403 ! 

60 ! 

6.087 


' 1930 31 

; 252 ! 1,215 1 

43 ' 

4.318 ! 

35 : 

6.863 


1 1931-32 

i 1S3 

1 727 ! 

21 * 

3,831 

23 ' 

4,788 


1932-33 

125 

r»fK> 

15 

3,455 

23 i 

4,220 


1933 34 

234 

844 

14 

3.538 ; 

42 ' 

4,772 


1934 35* 

170 

1 

440 

.V , 

2,333 , 


2,978 

Egyptian. 

1 929-30 ' 

.SOI 

415 

137* 

58 



25 I 

937 


1930-31 

242 

420 ! 

70 i 

96 

25 i 

853 


1931 32 

301 

480 1 

53 ' 

120 

25 i 

980 


1932-33 , 

301 ! 

442 ' 

58 ! 

104 : 

29 ; 

934 


1933-34 i 

356 ■ 

51.5 : 

09 t 

119 

39 * 

1,108 


1934-35* 

181 1 

257 1 

31 j 

81 1 

21 i 

i 

571 

Sundries. 

1929-30 : 

502 1 

2.044 . 

51 : 

1.825 

i 

74<,» 1 

5,162 


1930-31 i 

479 1 

1,984 J 

42 , 

1.548 

711 ! 

4,864 


1931-32 1 

550 

1,730 

26 

1,133 : 

786 ! 

4,235 

i 

1932-33 i 

421 1 

1,797 ; 

32 

1,922 ' 

855 1 

5,028 


1933-34 

4(K) 1 

2,137 

33 

2,154 

964 

5,697 


1034-35* i 

367 1 

1.220 \ 

9 

1,233 ' 

576 

3,410 

A U kinds. ' 

1929-30 i 

2,455 I 

7,889 ! 

6.052 

7.713 ; 

1,082 

25.201 


1930 31 

1.951 ' 

5,851 

5,239 : 

7.407 ■ 

1.0 10 

22,481 


1931-32 

2,385 

5,280 ; 

4.844 ■ 

7,723 ’ 

1,086 i 

22,319 


1932-33 

2,248 ; 

6,575 

5,110 

8,135 

1,181 

24,353 


J 933 34 : 

2,470 i 

7,472 

5.559 

8,149 

1,351 

25,111 


1934 35* : 

1,251 \ 

3,50S : 

2,661 

4,671 

760 

12,851 


““ First. half-stMi«on, 


U.P. CONSUMPTION OF COTTON BY VARIETIES. 

(RraNiNO B.^i.ks (K»’s: “ Foukkin ” rx EginvALBST 500-lb. Bales.) 


19.13-34. 

ToUil. 

- 

Daily 

Male,. 

[ 

Upland. 

American 

Egyptian. 

■ Eg'tfptian, 

\ 

Other 

Foreign. 

! Lin ter s 
j not 
\lncluded. 

j 

Novemlier ... 

475 ’4 

! 22 1 

461*8 

0*9 

1 9-0 

3-6 

i 59 1 

I>ecoml)er ... 

348*4 

19-4 

338*9 

M 

' 6-2 

2-2 

j 51*6 

January 

608-0 

22 3 

493 S 

M 

; 102 

! 2 9 

! 57-8 

February . . . 

477 9 

■ 24-2 

463*8 

1*5 

93 

33 

I 59*7 

March 

543 7 

24-7 

527*9 

1*3 

1 10*7 

3*8 

‘ 74*5 

April 

512-7 

24-4 

499-1 

M 

8-6 

4 0 

: 67*8 

May 

519*8 

22-8 

507*1 

10 

7-4 

4 3 

63*9 

June 

363*4 

17*3 

352-9 

1*0 

6*3 

3*2 

55*0 

July 

359*4 

17-1 

349*7 

0*6 

6*1 

3-0 

63*0 

1934-36. 

August 

I 420*9 

: 18-3 

j 

’ 409*4 

0*8 

' 7*8 

’ 2*9 

61*2 

September ... | 

! 296-0 

15-0 

289*3 

0-3 

! 4*5 

! 1*9 

64*7 

October ... , 

i 520-3 

22-9 

506-6 

0*9 

10*4 

1 2-5 

57-4 

November ... i 

^ 477* 1 

22 2 

! 465*1 

0*8 

; 8*5 ; 

2*7 

51*4 

Becember ... | 

1 413-5 

1 21-8 

403*6 1 

0*8 i 

1 6*8 

2*5 

52-1 

January 

1 646-g 

24-0 

534-3 

0*9 

i 8-7 ' 

2*9 

61*8 

February ... | 

478-3 1 

24-2 

467-1 

0-7 

7*3 

1 

62-8 

March ... l 

481-1 I 

22-9 

469*6 

0-8 

i 6-9 

3*8 

66-8 

April ... 1 

462-8 ! 

21-3 

450*8 

1*1 

j 6-8 

I 4-1 

70*3 
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HIGHEST AND LOWEST FUTURES PRICES. 




American, 


Egyptian (Liverpool) 


1933-34. 

New 

Ym-k. 

Liverpool. 

Sakel. 

Uppers. 


High, 

! Low, 

j 

High. 

Low. 

High. 

Ia>w. 

High. 1 

Low, 

Febrnarv 

12*54 

I 11*63 

6*48 

fv92 

9-25 

8*36 

7-23 1 

6-61 

March 

12*38 

1 11*71 

6*40 

6-04 

8-91 

8-36 

6*99 ' 

6*69 

April 

12*23 

10*86 

6*14 

6*62 

8*62 

7*90 

6*80 

6-18 

May 

11*69 

! 10*70 

6*06 

6*67 

8-37 

7*88 

6-63 1 

6*14 

June 

12*62 

1 11*61 

6*55 

5*94 

8-48 

8-22 

6*98 

6*66 

July 

1335 

12-03 

6‘97 

6*28 

8*60 

8*10 

7-31 

6*76 

1934r-35 ! 









August ... 1 

1384 

• 12*97 

7-23 

6*77 

8*71 

8-29 

7*64 

7*19 

September j 

1,3*43 

12*36 

7*00 

6*67 

8*65 

7*87 

7*59 

7*02 

October ... 

12-,53 

11*96 

6*70 

6*43 

8-21 

7-65 

7*19 

6*74 

November 

1 12*(30 

12*02 

6*80 

, 6*45 

885 

' 7*99 : 

7*68 

6*97 

December 

1 12*72 

12*44 

6*89 

' 6*64 

\ 8-79 

; 8*46 : 

7*64 

7*38 

January ... 

i 12*75 

12*27 

6*94 

; 6*75 

i 8-72 

I 8*51 

7*75 

7*56 

February 

1 12*73 

! 12*26 

6*88 

1 6*68 

i 8-58 

1 8*36 

i 7*58 

7*38 

March ... ' 

1 12*49 

10-25 

6*07 

1 5-95 

I 891 

j 7*69 i 

1 7*66 j 

6-70 

April 

I 11*90 

\ 10*83 

6*64 

! 5-97 

8-16 

I 7*86 

1 7*34 ’ 

6*87 

May 

' 12.19 

i 10*95 

6*66 

: 6*29 

I 8- 10 

i 7*86 

1 7*47 

7*16 


Maximum and minimum figures in each season are given in italics. 


LIVERPOOL SPOT PRICES OF AMERICAN WITH OTHER VAlilETIES 
AS PERCENTAGES (Last Fkiday of Each Month). 


1933 34. 

? ^ 
I?!? 

Indian No. 1 
Fine Oomra. 

West African 
(Middling). 

Brazil Per- 
nam (Fair). 

East African 
(Good Fair). ; 

: 

.2 ..A 

«0 

it 

February 

6*67 

73-2 

98*5 

97*8 

107*5 

118-0 

107-9 

136-6 

March 

0-35 

70*1 

98*4 

94*5 

107*9 

118-9 

108-0 

137*6 

April 

5-88 

70*9 

100-0 

94-9 

109*4 

121*3 

100*6 

137-2 

May 

0-20 

75 2 

99-2 

962 

108-9 

1202 

107-6 

136-8 

June 

6*84 

73*2 

99*3 

95-6 

107*3 

118-3 

102*8 

122-1 

July 

6*97 

72*5 

98*6 

96-4 

106*6 

117*2 

104*0 

122-0 

Season’* averafff 

602 

76*1 

99*5 

98*8 

110*8 

121*4 

110*3 

133*7 

1934-35. 
August ... 

7*11 

70-6 

99*3 

96*6 

105*6 

116*2 

105*1 

1229 

September 

! 6*91 

69*8 

99*3 

96*4 

106*6 

116*6 

103*9 

121*7 

October ... 

6*92 

68*1 

98*6 

95*7 

107-2 

114-5 

106*2 

118*8 

November 

6*96 

70*7 

98*1 

96*3 

106-8 

114*7 

108*8 

129*3 

December | 

7*20 

73*8 

98*2 

1 964 

107-9 

113*6 

100*4 

124-2 

January ... 

7*08 

77*6 

98*6 

! 95*8 

109-9 

113*4 

112-6 

127-1 

February 

7*10 

1 77*5 ! 

99*3 

! 96*5 

110-6 

113*4 

107*3 

124-8 

March 

6*36 

80*3 

99'5 

1 96*4 

112-1 

114*6 

116*8 

130*3 

April 

1 6*78 

82*2 

99*3 

96*3 

111-1 

113*3 

1174 

124-6 

May 

: 6*92 

77*7 

i 97*1 

94*9 

107-2 

109*4 

109*8 

117*9 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

386. Tile following reports have recently Ix^c^n received : 

Agra and Oudh: Rpt. on Admin, of Dpt. of Agr., 1934. 

Indian Central Cotton Committee: Ann. Rpt. to August 31, 1934. 

337. Indian Cotton: Review of the 1933-34 Season. VV© hav^e received from 
Messrs. Chunilal, Mehta and Co., Bombay, a copy of the Indian Cotton Review 
for the 1933-34 Seamn. The total mill consumption of Indian raw' cotton in 
India, including States, amounted to 2,336,000 bales, compared with 2,361,000 
bales in the previous year. The decline was partly due to the continuance of a 
textile strike in Bombay, and partly to the production of finer yarns and piece- 
goods which, comparatively sp(^aking, require less of the raw material . Total 
exports of Indian cotton to foreign countries during the seasiJi) approximated 

3.267.000 bales, which compare favourably w ith 2,757,000 bales in 1932-33 and 

1.472.000 bales in 1931-32. 

In regard to the prospects for the 1934-35 season, it is rejK>rttxl that the outturn 
of Oomra, Broach and other strains show^s a cumulative decline of 251,000 bales 
from last year. This decline has bwn partially olTset by the estimated increase 
of 187,000 bales in the outturn of Bcngals, Dhollcrns and American varieties. 
In these circumstances an estimate of 5,625,000 halos is given for the 1934-35 
crop. 

The report contain.^ several tables of statistics dealing witli tlie World supply, 
distribution and stocks of Indian cotton, Bombay cotton prices, Bombay weekly 
cotton movements and stocks, Indian cotton acreage and croj>, C'onsumption of 
Indian cotton in India, Exjx^rts, etc. 

338. Long Staple Cottons: Cultivation in India. By R. D. Milira. {Ind. 
Text, J., 45, 1934, p. 155. Abstr. from Siirnm. of Cmr. Lit,, xv., 8, 1935, p. 194.) 
A short a(^count is given of the efforts Ixung made to promote the cultivation of 
long staple cotton.s in Ind ia . Si'ed d istri but ion schemes a re in operation in various 
regions and tests are Ixung made w ith American, Ihin jab- American, 8ea Island 
and Egyptian t> 7 >e 8 of cotton. 

339. List of Cotton PitESsiNa Factories, woth Names of Owners and 
Particulars of Marks allotted to them in the Different Provinces of 
British India and Certain Indian States, for the Season 1934-35. 
(No. 2723. Obtainable Manager of Publications, I>e:lhi. IVice: As. 12 or Is. 3d.) 

340. Indian Centrai^ Cotton Committee. {Arm. Ejd. to AuQitst 31, 1934.) 
The work of the year was of considerable importance; special attention was 
devoted to the increased production of cotton suitable for finer counts. 1027 
A.L.F. was finally proved more suitable than LA. for south of the Nerbudda. 
Keen interest was taken in the efforts made by the Lancashire Indian Cotton 
Committee to increase the consumption of Indian cotton in Lancashire. These 
efforts resulted in the Unitexl Kingdom taking 355,634 bales during the year, as 
compared with 242, (>01 bales in the previous season, and 122,082 bales in 1931-32. 
The Cotton Transport Act and the Cotton Ginning and I^tssing Factories Act 
continued to function siiccossfuJly in most districts. Further progress was made 
in the prevention of malpractices, in the establishment of cotton markets, the 
preparation of Universal Standards for Indian cottons in India, and in the publica- 
tion of cotton statistics. Tlie restrictions imposed by Government to prevent 
the introduction of foreign cotton pests remain^ in force throughout the year. 
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In connection with rosearch, funds wore provided for thirty-three research and 
other schemes, ten research students were under training, and two training 
grants for foreign study were awarded. 

ContinutJd progress was made in the work of the Technological Laboratory; 
548 samples were spun, which establishes a new record and represents an increase 
of nearly 20 per cent, over last 3 ^ear’B figure. At the Institute of Plant Industry, 
Indore, progress has been made in the selection of cottons for the Malwa plateau, 
the Gang Canal Colony of Bikaner State, and in the Kerbudda Vallejo, Nimar. 

341 . Indian Central Cotton Committee. At the thirtieth meeting, held on 
4th and 5th Pebruarj", the following imj[K)rtant matters wtto discussed : A reference 
from the International Federation of Master Cotton Spinners’ and Manufacturers’ 
Associations suggesting a reversion to the original system of marking bales on 
hoops; a complaint from the Lanca^hiit^ Indian C’otlon Committee regarding 
the mixing of difFerfnt tvjx*s of cotton; tlie handicaps to which Indian cotton 
is subjected in foreign (countries hy way of tariff and other restrictions; the estab- 
lishment of cotton markets in the Bombay Presidency and the Punjab; the broad- 
casting of commercial news relating to cotton. The various research schemes of 
the Committee were reviewed, five schemes were extended for a further period, 
and one new S(dieme sanctioned. The progress rejxirt of the Director of the 
Technological Laboratory at Matiinga Avas adopted, and apprwiution w^as 
expn^sstxi of the work carried out at the Labo^ato^^^ 

342 . Technoloijical Reports ok Standard Indian Cottons. By N. Ahmad. 

{Tech. Circ^t., Nos. 15^1-157. 1934-35.) Copies have Ixxm received from the 

Indian CxMitral Cotton Comiiiitt<M» of rt^fxjrts on the cottons named bedow'. The 
jmrticulars include agricultural details, grader’s report, fibre particulars, spinning 
tests, remarks and conclusions. 

1. Verum 292 (Nagpur), — Area under cultivation 96, (KK) acres. The j)erform- 
an(ie of this cottc)n has remained fairly constant. The 1934-35 sample was 
suitable for 28’s warp. 

2. Verum 262 (AAo/u).-— Area under cultivation 96, (MX) acres. The 1934-35 
sample is 8uital)le for 22's warp. 

3. Umn Bant. — Area under cultivation 813,480 acres. The 1934-35 sample 
was suitable for 30's warp. 

4. Punjab- American 289 F . — Yanis spun from this cotton are usually 
nepp^L The 1934-35 sample was suitable for 4f)’8 warp. 

343 . Spinning Test Reports on Indian Cottons. By N. Ahmad, (/nd. 

Ceni.. Cott. Comm. Tech. Circjs.^ Nos. 158-165. 1935.) The circulars contain 

the report of the Standards (bmmittex^ and spinning test results for (IP. No. 1, 
Berar, and Khandesh cottons, and the grader’s i'e}K)rt and spinning test mults 
for Khandesh, Moglai, Bengals, Ujjain (Ujjain) and Ujjain (Mandusar) cottons 
for the 1934-35 season, 

844 . Notes on the Exhibition in the Royal Exchange Buildings, 
Manchester, of Textiles made from Indian Cotton. By Dr. A. J. Turner. 
(Shirley Institute, Manchester. ) The exhibition provided a remarkable revelation 
of the great variety of finished textiles that can be successfully made from Indian 
cotton without technical difficulty. A jiarticularl^’ interesting series of exhibits 
showed Indian cotton in various stages, from the raw cotton to the finished goods, 
llie raw cottons wore of the typi^s which India can export in largo quantities, 
Domras and Bengals; staple diagrams of these, prepared by means of comb 
sorters and exhibited with the cottons, showed the characteristic features of these 
types. The yarns made from them were on view in tlie form of cop, ring tube, 
hank, cheese, and cone, and excellent hosier^" was exhibited made from coarLc 
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Indian cottons. Other series of exhibits showed coarse yams in the groy^ bleached 
and dyed forms, and made into white and coloured quilts; grey and bleached cloth 
manufactured from medium coarse ring warp and mule weft, and the same cloth 
attractively printed ; medium coarse Indian weft combined with a medium fine 
American warp to make excellent brocade, shown in the grey state and also 
dyed both gold and black. Really outstanding among the exhibits were a number 
of heavy furnishing fabrics, and mention may also be made of other goods that 
can be manufactured from medium or loss coarse counts, such as calicos, casement 
cloths, cretonnes, drills, prints, moleskins, raising cloths, sateens, shirtings, and 
surgical cloths. A striking feature of many of the exhibits was the excellent 
penetration of the dyestuff, and the examples of mixed fabrics — with American 
warp and Indian weft — dyed in different colours were ample evidence of teohnioal 
success in dealing with the dyeing of such mixtures. It is hoped that the de- 
monstration of the w'ide possibilities of Indian cotton will lead to a still greater 
demand for it, and a still greater increase in the imports of it into this country. 

345 . Ikdtan Cotton : Statistics. We have received from the Secretary, Indian 
Central Cotton Committee, copies of Leaflets Nos. 2, 3 and 4, giving information 
regarding the following; Stocks of Indian Raw Cotton held in India by the Mills 
and the Trade on August 31, 1934; Receipts at Mills in India of Raw Cotton 
classified by Varieties, 1933-34 season; Exports by sea of Indian Raw Cotton 
classified by Varieties, 1933-34 season. 

846 . Aoka and Oudh: Cotton Cullivaiion, 1933-34. (Rpt. on Admin, of Dpt. of 
Agr.t 1934, recently received.) The cotton growers of most of the province had 
a bad year from heavy and unseasonable rains, jjest attack, and low prices. 
There was a marked recovery in area, by about 2| lakhs of acres, from the low 
level of 1932-33, to a total of nearly 8 lakhs of acres. C.620 extended its popu- 
larity, especially in the Bundolkhand, Rohilkhaiid, and Western Circles. C.402, 
which is the l>e8t staple departmental cotton, was grown in various parts of the 
Sarda Circle, notably in the Madhoganj trattt, where the area nearly doubled, to 
3,461 acres. The marketing of this cotton was again largely managed by the 
Belgaum Co-operative Cotton Society, and sold through a Cawnpor© firm. The 
profits on the transaction amounted to over Rs. 5,000, which enabled the dis- 
tribution of a bonus of 8 annas |)er maund of kapas to the cultivators, and 
the building up of a substantial reserve for further operations. 

The enquiry into the cost of cultivation of cane and cotton, financed by the 
Imperial Council of Agricultural Research and the Indian Central Cotton Com- 
mittee, continued on the same linos as last year. 

Work in connection with the control of pink boll worm was continued through- 
out the season. 

847 . Bengal: Ha7id Weavin^g. {Text. Weekly ^ xr., 868 , 1935, p. 318.) The 
Covemment of Bengal have decided to put into forc*e their scheme for the revival 
of the hand -loom industry of the province, as they are now supplied with sufficient 
funds from the Central Government. The scheme takes into account the diffi- 
culties experienced by the hand weavers in the past, and intends to start with 
the strengthening of the co-operative industrial unions, which will be reconsti- 
tuted and assisted by the staff of weaving and dyeing expcirts to train weavers in 
up-to-date methods and processes. There will also bo a marketing officer and 
research staff, the duty of the latter being to study the changing fashions of the 
market, to watch the opportunities for new ranges of textures and ornamental 
styles likely to attract the public. 

848 . Kabachj Cotton Annual, 1933-34. (Pubd, by the Karachi Cotton Assen. 
Ltd., Karachi, Sind. Price Rs. 2.) We have received a copy of the first issue qi 
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this useful compendium of all matters relating to the Karachi Cotton Trade, 
with particular reference to Sind, the Punjab, United Provinces, and Rajputana, 
The first section gives a list of all the members of the Karachi Cotton Association, 
the reports of the Directors, and an interesting paper on “ Cotton Cultivation 
in Sind,” by the Chief Agricultural Officer in Sind, Mr. W. J. Jenkins. The 
seoond section ccjiitains numerous statistical tables of crops, exports, prices, 
stocks, etc., and the final section deals with legislation relating to ginning, 
pressing, etc. 

84§. Madeas: Combined Report on the. Investigations into the Finance, Sowings, 
and Marketing of Cultivators' Cotton in the Tirupur TracA, Season 1932-33. By 
S. V. Duraiswami. (Agr. and LiveMock in India, v., 1, 1935, p. 18.) Dcjscribes 
investigations carried out in the two most representative villages of the Tirupur 
tract, where the important types of cotton, Cambexiia and Karunganni, are 
grown. 

COTTON IN THE EMPIRE (EXCLUDING INDIA). 

350. British Cotton Growing Association. The 30th Annual Report of 
the Association dealing with the twelve months ending Slst December, 1934, 
contains much valuable information on its work in India and in other parts of 
the Empire. Full details are given of the work of the B.C.G.A. (Punjab), Ltd., 
and other sections record progress in the West Indies and in various {)arts of 
Africa, The section dealing with Nigeria records that the quantity of stxxl 
distributed for the 1935 crop has reached the high figure of nearly 4,000 tons, 
and it is regarded as probable that a record crop will l>e harvested. In Nyasa- 
land the extension of the railway, coupled with an improvement in cotton prices, 
has stimulated a return to production in various districts in which cultivation 
has been in abeyance for some years, and it is ho[)ed that they will continue in 
production now that transport facilities have improved. Cotton production 
in Empire fields generally shows satisfactory progress, but it is regretted that 
no improvement can l>e rojx)rted in the state of the cotton industry in this country 
during the jmst year. 

351. ASIA Cyprus: The Agi'icuUural Rcsouree^<i of Cyprus. By A. Pit/cairn. 
(Cyprus Agr. Journ., xxx., 1, pp, (M3.) The article contains a description of the 
principal goographical and climatic features of Cyprus, and illustrates their offecit 
on the crops grown. The average annual rainfall Ix'ing roughly only 20 inches, 
irrigation is essential for the agricultural development of the island, and without 
it production would be extremely limited, and the agricultural requirements 
necessary to support the existing population and livestock could not l)e met. 
The different systems are described by which water is ma<le available for irrigation 
purposes. A short description is given of the laws in force for land tenure and 
their effect on the systems of agriculture. As regards markets, Cyprus has, in the 
past, been able to market its surplus products in the neighbouring countries of 
Egypt, Greece, Palestine, and Syria. World economic conditions have caused 
Ceonsiderable changes in the last few years, and marketing in the countries named 
is no longer easy on account of restrictions on imports, or of competition from 
other producing countries. Search is accordingly^ being made for new markets, 
and in order to enable the products of Cyprus to compete with those of other 
countries, stress is laid on the necessity for the grading and inspection of produce 
for export. An inspection service has been organized by the Department of 
Agriculture, It is pointed out that many areas are planting crops under con- 
ditions in which they cannot prove remunerative: this is illustrated in reference 
to cereal production on land which would give greater profit under olives and 
almonds. 
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AFRICA. Golb Coast; Cotton Cultivation, 1933-34. (Ann. JRpt. of Mmp, 
Cott, Qrowg. Corpn,, 1933-34.) In Togoland, in spite of heavy rains and strong 
winds, the season showed an increase in the ootton available for export, although 
the yields on Kpeve Experimental Station were practically nil. Owing to low 
prices, exports of cotton have declined during the last five years. The Government 
has mode definite attempts to stimulate ootton in the Yam country by means of 
co-operative societies, and this year, although the numl)ers of the societit^s were 
fewer, more cotton has been planted, all of the Ishan typen Farmers are now 
satisfied as to the superiority of this type over the local variety, and maintain 
their own seed supplies. 

In the current season the cotton is reported to be growing satisfactorily, and 
a better crop is expected than in the last few seasons. 

In the Northern Territoritjs priet^s remained too low' to make cotton growing 
for export profitable, but the improved strain produced by selection by the 
Agricultural Department was raaintaineii on a small scale. 

353. Kjenya: Cotton Cultivation, 1933-34. (Ann. Rep. Dept, of Agr,, 1933.) 
The output of cotton during the year under review W'as a recortl for the Colony. 
The total quantity of lint ginned W'as 2,700,000 Ib., compared w ith 1,710,773 lb. 
in the previous year and 694,183 lb. in 1931-32. 

Nyama Province . — This province produces alxiut thrcKi-qiiarters of the total 
crop grown in the Colony, Rotation crops for cotton are being studieM:!, and yields 
obtained following a crop of finger millet have Ihhui particularly good in North 
Kavirondo. The quality of the crop, which is growii from Uganda sml, has 
improved considerably. 

Coast Proxdnce. — Here, too, the area under cotton w as (‘xtendcd and a rcK^ord 
crop obtained. The proix)rtion of second-grade lint was higher than usual, 
partly on account of drought, and partly owing to the fact that a niimW of natives 
were growing the crop for the first time. 

854. Ny AS ALAND; Cotton Cultivation, 1933. (Ann. Rpt. of Dpi. of Agr., 1933. 
recently received. ) The total prod uction of seed cotton w as 3,079 tons, an increase 
of 381 tons over the previous year. U.4 seed was issued, but some system is 
necessary to check the sewjd W'aste that goes on. Most of the crop w as purchased 
by the British Cotton Growing Association. The season was not a particularly 
successful one owing to short rains and locust damage. 

At the Domira Bay Experiment Station good results w^ere obtairud in the first 
season, proving the suitability of this area for cotton. The average yield w'as 
260 lb. lint per acre over the entire acreage, and a stock of seed of improvwl U.4 
types was provided sufificiont for an area of not less than 1,000 acres, 

355. Cotton Growing in Nyasaland. By H. C. Bucker. (Times Trade and 
Eng,, April, 1936, p. xx.) Since 1925 cotton growing in Nyasaland has changed 
from a European to a native industry, the European now being the middleman, 
buying, ginning, and shipping the natives produce. The development of trans- 
port facilities by the recent extension of the railways has resulted in new areas 
Ijeing opened up, and it is estimated that some 200,000 acres are now available 
w'hich might be planted to cotton annually. At a conservative estimate this 
would produce 60,000 bales of lint. 

The Nyasaland Government are actively encouraging development by the 
provision of seed stocks, by investigatory work into the problems of production, 
and by propaganda. This work is being carried out in conjunction with the 
Empire Cotton Growing Corporation, whose Cotton Ex^ieriment Station at 
Domira Bay forms a cjentre for research work, and provides a basic seed supply 
for all the most important cotton -growing areas. The Government and the 
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Corporation share the coftts of this Station, and the staff is supplied by the 
Corporation. 

The Nyasaland cjotton crop is now entirely of U.4 type, derived from the U.4 
variety originatcHl by Mr. F. K. Parnell, of the Empire Cotton Growing C\>r{)ora- 
tion’s station at Barberton, South Africa. The cotton has the special merit of 
jassid resistanw, produt'cs a readily saleable class of lint, and can give very high 
yields under Ny^asaland condition.^. ScJection work is lx>ing carried out at Domira 
Bay with a view to making this variety even more suitable for Nyasaland 
conditions. 

Valuable assistance has lieen rend(‘rtxl to the industry by the British Cotton 
Growing Association in maintaining the market for the crop during the difficult 
years caused by the slump in cotton prices. 

In conclusion IVIr. Diicker WTitos: “ It is Ix^lieved that the cotton crop has t)een 
established on sound lines in Nyasaland, and that its future is bright. It should 
do much assist in improving the economic status of the Nyasaland native, 
and to enable the country to pay its way.” 

850. Sottthekn Rhodesia: CotUm C^diimtiem, 1933-34. [Rpt. of Secy. Dpt. of 
Ayr. and La'nds, 1934.) Tliere was an increase in production due to the prospect 
of slightly lietter jirices and a reduction of ginning charges. The Bindura and 
District Co-operative Ginnerj', Ltd., opc^rated tliroiighout the season, and their 
policy of reducing ginning charges to Id. pc^r lb. was much appreciated by cotton 
growers. 

Mr. G. S, Cameron, the Coqsirat ion’s Cotton Spc^eialist, r(5jK>rts that American 
bollworm attacks in the Mazoe and Iximagundi districts were more serious than 
at Gatooma, asjxx’ially in late-plantcxi crops. In the light of evidence collected, 
it is increasingly clear that cotton must be planted before maize. Much damage 
was caused to cotton by stainers. 

The season under review was the Ixwt yet experienced at the Cotton Breeding 
Station at Gatooma. \’ery salksfactory results w'ero obtained from the two 
strains 64/7/10 and 64/V. Nearly six tons of seeci of these two strains were 
issued to growers. Owing to the additional funds supplied by the Empire Cotton 
Growing Corporation for the work on inswt pest investigation, results of far- 
reaching imjx)rtance may lx> loolaxl for. The development of cotton-growing 
among natives is Iwing contiuucxl. 

867. South Africa: Cotton CuUixation, 1933-34. (Ann. Rpt. of Emp, Cotf. 
Growg. Corpn., 1933-34, issuocl 1935.) The rise in prict^ was the main factor 
causing farmers to extend their acreage last year, and in spite of many set- 
backs, such as damage caused by floods in the Orange River area, the crop was 
over 30 per cent, larger than in 1932-33. Farmers throughout the Union were, 
howev^er, mainly preoccupied in trying to save their maize crops from the worst 
locust attack for many years, and the Department of Agriculture engaged in 
a vigorous campaign wdth a view* to helping farmers to deal with the menace, 
and considerable success w'as achieved in proUx3ting the crops. 

At the CJorixiration’s Experiment Station at Barberton, the cotton crtip exj])eri- 
enoed both Ixillworm and drought in an intensive degree^ but the stmson provided 
a most satisfactory tost of the pow'^er of recovery of the selections made in the 
past few seasons from the parent U.4 variety. The lx)llworm attack coincided 
with the pericKl of drought: the greater part of the crop that had sot was lost, 
all growth creased, and serious wilting set in. The situation was then relieved 
by rain, and the selections from U.4 recovered so rtmiarkably that ultimately 
the crop was one of the best of recent ^^ears as legards both yield and grade. 
Work is being carried on assiduously on the principal insect pests, American 
boUwoitn and atainers, in the hope that some practicable means of control may 
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pOBfiibly be devi«©d as a result. Investigations on possible rotation crops with 
cotton have been continued, and (jertain varieties suited to local conditions are 
now known definitely. 

Prospects for 1 934-35. — It is reported that a larger acreage has been planted 
in all areas, and in the Barberton area has been increased by about 30 per cent. 
Planting conditions generally were fair, and the soatiK^n was satisfactory in the 
early months. 

858. Swaziland: Cotton Cultivaiimi^ 1933-34. (Ann, of Emp. Cotton Orowg. 
Corpn., 1933-34, issued 1935.) A promising start has been made with the 
introduction of cotton as a native crop, and if the effort is successful it wall 
have considerable value in the development of native agriculture, apart from its 
cash value. Native cotton demonstrators are l)fnng trained at the Corporation’s 
Experiment Station at Bremersdorp; they are then posted to different sections 
of the native area, where they cultivate small plots for themselves, practising a 
simple rotation with simple equipment, and visiting and advising others who 
are interested in cotton and in general agricultural improvement. In the present 
season there has been a considerable increase in the number of natives who Lave 
applied for cotton seed, notwithstanding that severe locust invasions woit> threat- 
ened, and the natives’ chief concern was for the security of their food crops. 

At the Experiment Station at Bremersdorp the rainfall was high and well 
distributed in 1933-34, tind the conditions uffordexl an opportunity of testing the 
strains of the various crops under conditions of high rainfall, compared with the 
drier seasons of the past few years. A feature of the variety trials of cotton was 
the success of the earlier strains, wiiich under the conditions of recent seasons 
had not shown up so well. 

359. Uganda: Cotton Industry, 1934-35. (Croum Colonist, April, 1935, p. 178.) 
The 1934-35 cotton crop is not expected to cx(reed 240,000 bales. East of the 
Nile the crop has been disappointing, but the crop on the other side is excxjlleiit, 
both in quality and staple. With the* market fairly steady at 57 cents per lb. 
for first-class ginned cotton, growers have Ikmii receiving an average of Sh. 13 
per 100 lb. for their raw' c*otton. The exjx^rt tax collected during 1934 amount<Ml 
to £110,189, as compared with £58,189 for the previous year. 

880. Cotton iTidmtry, 1934-35. A report from H.M. Eastern African Depend- 
encies’ Trade and Information Office states that the Government’s arrangements 
with regard to prices have W'orked very suc^ct^sfully except for a little difficulty 
in a few cases. Natives apjxjar satisficnl wdth the pricx« paid, and there has boon 
very little dissatisfaction exprttssed with regard to the combines. Under the 
Pool arrangements there is still competition, within limits, Ix^tween buyers, and 
as much as 15s. per 100 lb. w^us paid for a few days by one ginner in the Masaka 
District. The Pool agreements provide a check against over-buying, and there 
is a penalty for under-buying. Each ginner is thereby encouragtxi to buy the 
amount of his share in the Pool at a reasonable figure. The existence of Pools 
has also led to a more moderate use of lorries in the collection of seed cotton for 
transport to the buying points. The law prohibiting more than 80 lb. being put 
in a bag has been well observed by the growers in the Eastern Province. Steel 
yardarms have been in use in some zones, and have been favourably received by 
the growers. 

861. Cottmi Experiments, (Bull, of Imp, Inst,, xxxii.^ 4, 1934, p. 592.) An account 
of the work carried out at Sorero Plantation on the 1933-34 cotton crop is 
contained in the half-yearly report for the period January to June, 1934. 

The derivatives of Parnell’s U.4 once again showed themselves to be high- 
yielding, early-maturing strains with good habit and a high degree of resistance 
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to both jaAsid and blaokarm. Although some straina gave a staple as long as 
“ East African,” none gave lint of quite the same character as that variety. 
The Nariama strains, deprived from S.G.29, showed resistance to blackarm, but 
were low-yielding and more susceptible to jassid. The lint had the character of 
East African,” but the staple was shorter. Two series of Harland’s hybrids 
between U.4 and other varieties, sent from Trinidad, were tried in the breeding- 
plot, and tho first serie^s, particularly thos(3 hybrids containing elements of U.4, 
Carabfxlia, and Jamaica Xerophytic, showed great promise. 

Other work carried out at the Station included varietal, sowing date, spacing 
and dusting trials, spraying exjxiriments for tho control of Lygus on cotton, and 
manurial, rotational, and soil erosion experiments. 

The report on the work carried out at the Bukalasa Experiment Station during 
the same pfriod was as follows: 

‘'The cotton -breeding work has proceeded on the same lines as in previous 
years, and several new strains in the pedigree lines showed considtrable promise. 
In the variety trials, S.G. 23/8 showed sujxriority to Ix)cal in lint yields, and 
on account of its very much better spinning qualiticB it is probably a better cotton 
than Ijocal. 

” The mulching of August -sown cotton with elephant grass gave a significant 
increase in yield over control, but the high cost of mulching more than canoellod 
out the value of the increase in the crop. The residual cfTect of the mulch will 
twted next season. 

” A test of tlie eficct of rotted cotton seewi, green manure in the form of 
Cfotalaria juvrm, and a combination of tho two on a cotton -groundnut-sweet- 
potato-cotton rotation was laiil down this season. (k>tton seed alone and cotton 
seed with green manure gave significantly increased yield over green manure alone 
and control. No difference between green manure and control was obtained. 
Apart from its effect on yield, cotton seed has a distinctly early maturing effect 
on cotton. The residual effect will be tested on groundnuts and sweet potatoes.” 

362 . Nigehia: Cotton Ginneries. {Cnmm Colonist, March, 1935, p. 133.) It is 
reported that the cotton ginnery at Challowa in the Kano Province, which has 
Ixxm closixi for some years, is to Ix^ re-opeiie<i. 

363 . AUSTKALASIA. Queeksland: (htton Culfh'ofiofi, 1934-35. (Queens. A ffr. 
February, 1935, p. 189.) Seasonal conditions liave been favourable as a 

whole, and the fields an^ in a satisfactory state of cultivation. Good yields 
are anticipated. 

864 . WEST INDIES. Ska Island Cotton Industry. (HWf Ind. Comm. Circ., 
1 ., 956 , 1936. p. 185.) In the Report of the Executive Committee of the West 
India Committee for 1934-35, it is stated that the statistical position of Sea 
Island cotton showexi further improvement during the period under review, 
etooks in the UnitM Kingdom being reduced to almost negligible proportions. 
New uses for Sea Island yarn are being found, and now* that production in the 
West Indies is I>eing regulated by tho West Indian Sea Island Cotton Association 
the outlook for the industry is more favourable than it has Ixx'n for many years. 
Stops are being taken to register a certification mark for Sea Island cotton goods, 
to the desirability of which the West Indian Committee first called attention 
in 1926. 

365 . St, Vincknt: Cotton Prospects, 1934-35. A note on the cotton crop for the 
quarter ended December Slat last, received from the Agricultural Superinten- 
dent, is to the effect that ” the area planted in September and October, according 
to returns, is 1,464 acres of Superfine Sea Island and 652 acres of Marie Galante. 
Tho season has been very favourable in most di8tri{^ts, but owing to low jH-iora 
cultivation is often somewhat neglected. A fair amount of boll-shedding o(x;urred 
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in December, but insect pests have been very scarce. No pink bollworm or 
caterpillars have been reported, and the incidence of stainers has been very low. 
The yield is expected to be better than that obtained last jmr.’* 

COTTON IN EGYPT. 

Featuebs of Egyptiak Cotton during 1934. (Int. Cott. BvM., xiii., 50, 
1936, p, 203.) In many respects the year was a good one for Egyptian cotton. 
Approximately 8, (MX), 000 kantars were exported, an increase of 850,000 kantars 
over the previous year. All Government stocks were finally disjiosed of, and the 
average price-level was $13 per kantar, compared with $11J in 1933. The pro- 
duction of Giza 7 was estimated at over a million kantars, cf>mparcd with 360,000 
kantars in the previous year. Legislation was introduced by the Government to 
chock the practice of mixing different varieties of cotton. 

387, The Possible Extension of Cotton Cultivation in Egypt. By H.E. 
Nagib Boy Ibrahim. (Egyptian Cotton Ymr-Book, 1933-34, p. 59.) It is con- 
sidered that the irrigation and drainage projects now in hand will, in the next 
twenty years, increase the area under cultivation by 410,000 feddana now abso- 
lutely fallow'; add to the cotton art‘a by conversion from basin into jwennial, or 
from one crop into mort^ than one crop-lamring lands, an area of 600,000 feddans; 
improve the irrigation and drainage of 4,300,000 feddans now under perennial 
irrigation, with a consequent increase in the yield. 

368. The Egyptian Cotton Variety Problem. As seen from Giza. By 
C. H. Brown. (Egyjitian Cotton Ymr^Booky 1933-34, p. 50.) It is considered 
that Ashmouni will survive in the district l)etw'(‘en Cairo and Assiut, where it is 
the only variety growm. It is possible that Saklia 4 and Giza 26 will supplant 
Sakel. The problem of the medium stapled cottons is also discussed. 

COTTON IN THE UNITED STATES. 

869. America: Eexmomic and Trade Conditums in the Unikd Stately 1934. By 
H. 0. Chalkley. (No. GOO, Dept, of Overseas Trade.) We have received from 
the Dept, of Overseas Trade a copy of this rejK)rt. dealing with the finance, trade, 
agriculture, industry, transportation and communications, labour and social 
questions, and recovery legislation and administration. An account is given of 
the operations of the Agricultural Adjustment Act, 1933, and the Bank- 
head Cotton Control Act, 1934, for the reciuction of cotton acreage. 

370. Use of the OriiiciAL Co'eton Standards op the United States. By 
J. W. Wright. (U.S. Dpt. of Agr. Bur. of Agr. Econ.y Washington, D.C., 1934.) 
This report covers one phase of a broader study of the use of the official standards 
by various groups in the cotton industry. The various sections of the report are 
headed: Sources of data; Marketing channels through which domestic mills 
procure raw' cotton; Moans employed by domestic mills for spc^cifying require- 
ments with respect to quality; Extent to which official standards meet mill needs; 
Extent to which cotton meets purchase specifications; Methods of making adjust- 
ments for cotton not conforming to purchase specifications; Bummory and con- 
clusions. 

871. American Cotton Difficulties. By 0. T. R<^)vere. (Int. Cott. BuU.^ 
xiii., 60, 1935, p. 185.) The author discusses the necessity for attacking the 
cotton problem as a whole; the improvement in the financial position of the 
Cotton Bolt brought about by the reduction of acreage and the drought; the 
effect of the Agricultural Adjustment Act programme; the need for reoapturing 
America’s position in the world cotton markets; the question of compensatory 
payments to growers. 
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872. Nbw Mexico: Itesvlts of Irrigaiion Treatments on A cola Cotton Oroum in the 
MesUla Valley. By A. S. Curry. (New Mexico Sia. Bull. 220, 1934. Abatr. 
from Exp. Sta. Bec.^ 72, 1, 1935, p. 39.) The effects of seven irrigation schemes, 
involving the furrow and the border flooding methods, on the yield and quality of 
Acala cotton grown on Gila clay adobe, were studied during the period 1925*33. 
The agricultural and climatic characteristics of the region are described briefly. 

For good stands on this soil, planting evidently should precede irrigation. 
An interval of from 5 to 6 wc^eks lietween the first two irrigations seemed to 
result in good growth conditions. The wide a(Japtation of cotton as to water was 
indicated by the similar yields from 4 or 5 applications, and the slightly higher 
returns from twice as many irrigations. The length of lint was determined 
largely by moisture conditions early in summer, and apparently w^as not affected 
by later waiter stress conditions. While lint percentage was reduced by water 
stn^SB in Septembe'r and later, it was not aiTe<;tod by moisture conditions during 
other parts of the growing season. Yields were not altocd materially by addi- 
tional irrigation after enough w'ater had Ixxjn applied to maintain a fairly vigorous 
growing condition. Growih appanmtly w^as not i in paint'd even when the leaves 
weia^ allow'ed to wdlt slightly for a few dixyh Ix^forc irrigation. Indications were 
that withholding water late in the summer w ould hasten maturity, and vice versa^ 
continuing irrigation until late in September could delay maturity with an in- 
cnaise in immature bolls. I*ractically the same results were obtained from the 
furrow and flooding methods, although the hitter resulted in slightly earlier 
maturity. 

378. North Caroijna: Farm Prices of Cotton in lieUukm to Grade and Staple 
Length. By J. G. Knapp and 8. L. Clement. (N. Cor. Sta. Ball. 289, 1934. 
Abfttr. from Exp. Sta, IW., 72, 1, 1935, p. 124.) Appendixes discuss the 
methods used in studying local prices, premiums, and discounts, the variability 
of farm cotton prices, and trnnsjiortation costs as a factor in local cotton prices. 

374. Oklahoma : Applying Science to AgrkuUure. This constitutes a report from 
the Agricultural Expt'riroent Station for the 3*cars 1932 to 1934. Descriptions are 
given of variety tests on cotton, dah^ of planting trials and spacing experiments. 
Mention is also made of the improvement in cotton that has lxx>n effected by the 
selection work carrifd out at the Station. 

An anahoiisis given of the operations of the ginning factories in the State, in- 
cluding the cost of ginning over a peritxl of eight years. There is also an interesting 
comparison of the economics of snapping cotton as compared with hand picking. 
The figures comparing the seasons 1932-33 and 1933-34 show^ that in the 1932-33 
season it cost an average of 43 cents jx^r bale more to harvest enough seed cotton 
to gin a 600-pound bale of lint by picking than it did by snapping. Y^ot it cost 
$2*26 more to gin the snapped cotton than the picked cotton. This left a cost of 
$1*83 per bale more for snapjxd cotton than for picked cotton. But, in the 
1933-34 season, it cost $1 *06 more to harvest enough seed cotton to gin a standard- 
size bale of picked cotton than it did snapped cotton. It cost 38 more for 
ginning the snapped cotton than it did the picked cotton. The wdder spread 
between the cost of harvesting picked and Bnaj)iKxl cottou and the narrower 
spread between the cost of ginning piched and enapixid cotton during the 1933-34 
season, a>mpared with the 1932-33 season, were largely responsible for the differ- 
ence in the total costs. 

Tables are also given comparing the prices rtxxuved for picked and snapped 
cotton respectively in the tw^o seasons named. 

878. Texas: Agronomic Research. By E. B. Reynolds et al. (Texas Sta. Rpt., 
1933. Abstr. from Exp. Sta. Eec., 71, 6 , 1934, p. 762.) Experiments briefly 
reviewed include varietal, breeding and cultural tests with cotton; development 
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of cotton varieties adapted to mechanical harvesting; inheritance studies; tech* 
niquo of crossing and asexual propagation of ootton; fertilizer, irrigation, and 
rotation tests; effect of fertilizers on length of cotton fibre; effect of previous 
cropping and of zinc sulphate on cotton yield; fertilizer experiments in control of 
cotton root-rot. 

876. Cotton Growing under Irrigation in the Wichita Valley of Texas, 
By C. H. McDowell. (Tera^ 8ia, BuU.^ 494, 1934. Abstr. from Exp, Sta, Bee, 
72, 2, 1935, p. 176.) Variety, fertilizer, spacing, delinting, and irrigation ex- 
periments made with ootton at Iowa Park during the period 1927-33 are reported, 
with recommended production practices and comments on climatic conditions, 
and on the incidence and control of cotton insects, cotton root rot, and angular 
leaf spot. Varieties outstanding in yield and quality of staple included Delfos, 
D. and P.L. No. 10, Qualla, Ferguson 406, Missdel, and Acala. Fertilizers 
increased yields about 11 per cent, on the average, but the increases usually were 
unprofitable. Manure returned the largest gains, and its moderate use is advised 
because it also improves the physical condition of the soil. Heavy irrigations 
with from 2-3 aenvin. of water at longer intervals gave better results than frequent 
light applications. 


COTTON IN FOREIGN COUNTRIES. 

877. China: The National Agriculiural Research Bureau: Its Scape and Work, 

(Pubd. by the Nat. Agr, Ptc^s. Bur., Min. of Industries, Nanking, China. Misc. 
Pubn. No. 1, 1934.) ^ 

878. Crop Reporting in China, 1933. (Pubd. by the National Agr. Res. Bureau, 
Min. of Industries, Nanking, China. Special Pubn. No. 1, 1934.) The first 
issue of this contribution from the Dept, of Agricultural Economics gives an 
interesting account of the system of crop reporting in China, which is already 
reaching considerable dimensions, with 4,000 reporters 

379. Directions por Cotton Improvement in CtaNA. By H. H, Ix)ve. 
(Pubd. by the National Agr. Res. Bureau, Min. of Industries, Nanking, China. 
Special Pubn. No. 7, 1934.) An interesting general account of the varioun 
ways in which cotton may be improved. The viirious sections are headed: 
Better varieties; Making selections; Caro of seed; Laboratory study and seed 
preparation; Plan of planting; Field methods for the first, second, third, fourth, 
and for the fifth, or the advanced, test; Hybridization; Conclusions. Details 
are given of all the work to l>e done under each heading. 

880. A Regional Test of C/Otton. By H. H. Love and Y. S. Chen. (Pubd, by 
the National Agr. Res. Bur., Ministpy of Industries, Nanking, China. Special 
Pubn. No. 3, 1934.) Regional tests have been initiated by the National Agri- 
cultural Research Bureau, Nanking, for the cx)niparison of Chinese and foreign 
cottons in different regions, and this report contains the result of the first year^a 
working. The methods employed are described, but it is pointed out that the 
experiments must be continued for at least two more years before final recom- 
mendations can be made. 

881. Dutch Cotton Industry Development. By J. F. Straatman. (t/. 8oc, 
Dyers and Cd,, 61, 1935, p. 45. Abstr. from Summ, of Curr, Lit^ xv., 7, 1935, 
p, 192.) The consumption of raw cotton in Holland is steadily increasing at a 
greater rate even than in Japan. Holland has developed her ootton industry 
into vertical units, the ultimate aim of each form being to have all prooesses, 
from spinning to marketing, performed on its own premises. 

882. Association Cotonni^be Colonials. BuU, No, 18 contains the following 
papers: Les Irri^iona du Niger; Notre coton en Afrique Eqtuitoriak Fmnfttim 
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A ffropoa de la cuUure cotonnUre en U.M.S.S. No tea are alHo included 
on cotton in the French Colonies and other cx>t ton-growing countrioB, cotton 
legislation, marketing, etc. 

888. CoTTOK: Cultivation in Hungary. By G. Havass. {Faserforschung, 
11, 1034, p. 106. Abstr. from J, Text. Inal., xxvj,, 2, 1935, AGO.) It m pointed 
out that the climate of Hungary does not satisfy all the requirements for cotton 
cultivation. The many attempts made since 1783 are reviewed. Trials have 
been made with Asiatic, American, Egyptian and Indian cottons, but with very 
little auccess. 

884. 8ome Aspects of Industrial Development in Japan. {Int. Colt. BuU., 
xiii., 60, 1935, p. 258.) A report by Fernand Maurette, Assistant Director to 
the International Labour Office, Genova, of a visit to Japan in 1934, when he 
inspected variouH establishments — namely, cotton spinning and weaving firms, 
iron faotorit'is, glass works, etc. 

885. Japanese Cotton Industry: Development. By K. rritzkoleit. {Wirt- 
achaftsdienaty 80, 1935, p. 94. Abstr. from J. Text. Inai.y xxvi., 4, 1935, A22G.) 
A brief account of the developmfmt of the cotton industry’ in Japan, from 6,(X10 
spindles in 1859 up to its present proportions. Statistics are tabulated. 

886. Japanese Cotton Goods: Exports to Abyssinia. By G. l-lotherburg, 
{Wirtachaftadiensty 19, 1934, p. 1722. Abstr. from Surnm. of Curr. Lit., xv., 8, 
1936, p. 39.) Japan controls about 80 p(u* cent, of the imjK>rts of cotton goods by 
Abyssinia, and about 50 ptT cent, of all imports. Reference is made to G o 
possibility' of Japanese settlers having about 100,000 hectait's under cotton 
cultivation in Abyssinia within a few years. 

887. Egyptian Cotton: IHuicjiase by Japan. By J. L. Mackay. (M/c. 
Qttar. Coml^t 80, 1934, p. 4G5. Alistr. from Bumm. of Curr. Lit., xv., 2, 1935, 
p. 39.) Attention is called to the thre^at by Japan in the fine-spinning industry 
due to her j)oiicy of purchasing cotton when prices are favourable instead of 
waiting until yarn is sold. Last sc^ason Japan purcbascxl larger (quantities of 
Maarad cotton at about £100 to £150 less jxt 100 bak^s than Sake!; Lancashire 
bought very little, and now Maarad and Sakels are £300 to £400 dearer. Nahda 
Was also £100 to £130 cheajXT than Sakel last season. Both Maarad and Nahda 
are said to be superior to this season’s Sakel. 

888. Japan’s First Cotton Mili>s. {Text. Mec., lii., 625, 1935, p. 24.) It ii; stated 
that the first cotton mill was purc-hascnl from Lancashinj in 1865, and the second 
mill was built in Japan by a Japanese business man in 1872. 

889. Cotton Cultivation in Peru. By D. Windel. {Egyptian Cotton Year- 
Book, 1933-34, p. 91.) A brief outline of the history of cotton cultivation in Peru. 

890. Long Staple Cotton ln U.S.S.R. {IjU. Cott. BuU.y xiii., 60, 1935, p. 208.) 
In 1934 an area of over 270, 0(X) hectares was planted to varieties giving a staple 
of 29 and 30 mm., and even longcir, as against 79,000 hectares in 1933. 

SOILS AND MANURES. 

891. IifpBEiAL Bureau of Soil Sen enck. ( Rpi. for the. Year envied March 31,1 935. ) 
The inoreaeing value of the index of soil scienoe prepared by the Bureau l)ecomes 
more apparent every year, and the circulation of their publications has expanded. 
Two t^hnical publications: No. 30, “The Determination of Exchangeable 
Bases in Soils,** and No. 31, “ Soil Deficiencies and Plant Diseases,” and the late 
Sir J. B. Harrison’s monograph, “ The Katamorphism of Igneous Rocks under 
Humid jl^pieal Conditions,*’ have been published since March, 1934. In 

xn. 3 n 



242 THE EMPIEE COTTON GBOWING EEVIEW 

addition a bibliography^ claeBihed on the same system as the Bureau's index^ 
and consisting of the 5,000 to 6,000 references which have appeared in the first 
forty-one monthly lists, is being prepared, and will be published in July. The 
abstract service, initiated in February, 1934, has been very well received, some 
260 reprints and specially prepared abstracts being despatched in response to 
various requests. 104 enquiries were received and dealt with by tlie Bureau 
during the year. The Third International Congress of Soil Science will be held in 
Oxford from July 30 to August 7, 1935, 

892. Soils and Fertilizers, By E. M. Crowther. (Reprinted from RpU, of 
the Progress of Applied Chemistry, xix., 1934.) A useful review of the progress 
made during 1934 in the study of soil science. The subject is dealt with under 
the following headings: The Minerals of Soils and Clays; Ionic Exchange and the 
Structure of Silicates; Physical Analysis of Soils; Soil Organic Matter; Physio- 
logical Asi>ects of Nutrient Uptake; The Availability of Soil Phosphoric 
Acid and Potiissium; Fertilizers, including Nitrogenous, Phosphatic, Potassium, 
Lime and Magnesia, Organic Manures; Weed Killers; M<3thod6 of Analysis of 
Soils and Fertilizers, including Colorimetric and other methods. 

893. Soil Erosion. By V. A. Beckley. {Dept, of Agr. Kenya, Bull. No, 1, 1935.) 
The position in Nyasaland, Tanganyika, Uganda, and Kenya is reviewed, and it 
is stated that a survey of erosion in British East Africa shows that in many 
parte conditions are approaching those that led the Union Drought Commission 
to their conclusion that, uiilc^ methods wc^ro radically altered, deetut was in 
sight. The factors affecting erosion are considered, and soil conservation and 
anti-erosion me/isuros are dealt with in detail and explained by means of a series 
of diagrams. 

Gully erosion can Ixi cjontrolkd by various iyjx's of check dams which are 
d 08 cril)ed, use being made of straw, either loose or held by stakes, brushwood, 
wire fences, loose stones, rocks and stakes, logs and posts, or concrete. The use 
of vegetation is dealt with, Napier, Kikuyu, Star and Rhodes grass being 
mentioned. Amphihphis pertusa is probably the most suitable on black cotton 
soils, and at the lower elevat ions Cenchriis ciliaris is valuable. Many leguminous 
plants are worthy of attention ; the Kudzu vine has been widely and successfully 
used in U.S.A. Unfortunatoly it dcKvs not produce seed in the Kenya Highlands 
and has to bo grown from layered cuttings. It is a valuable fodder. Many of 
the Crotalarias can be used as hedges to slow- up wat€T. l^operly sited on mild 
slopes, contour hedges have in places completely stopped sheet erosion. On 
steep slopes, unless placed very closely, they only mitigate erosion. 

Amongst the plants found useful in Kenya are Mexican Daisy, AUermniherat 
and some of the Grotalarias. Lucerne, if ustxi, must be planted in two or three 
rows. Crotalaria ckomifolia and intermedia, and Tephrosia vogdii and Candida, and 
vetiver grass, found highly useful in the Seychelles, art^ suggested. Strip 
cropping in wide 8trij)e on the contour is suggested, a close-growing crop being 
used between widely spaced crops. In U.S.A. strip cropping is widely used 
in the cotton areas (cotton alternating with wide strips of closely spacesd grain 
or fodder crops) and has checked sheet erosion on quit© steep slopes. Systems of 
strip cropping could be develoi)ed for native agriculture by using a rotation of 
strips of cereals alternating with some soil regenerative and soil-saving csrop. 

A number of crops loosen the soil surface, especially on the red loams; water 
is thus more easily absorbed, especially if the soil is covered with litter. Suoli 
plants suited to Kenya conditions are Mauritius, Lima and allied beans, low* 
growing types of lucerne, wedge and grass pea, everlasting pea, napier grass^ 
and to a loss extent Mexican daisy, McDonaldi," ** Babu's Delight/* and a 
few other common weeds. 
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With regard to cultivation, it is pointcxl out that on the whole, under 
oonditione of normal rainfall, cultivated soil will erode Jess than uncultivated 
soil, but under intense rainfall the contrarj^ will be the case. All implemental 
cultivation must be at right angles to the slope. 

Silt pits, U) be effectivci, must be large enough to deal with the water collecting 
above them, and should be staggered. On gentle sloj)es grassing down the bottom 
of the drain will usually be sufficient to prevent scour. On steep slopes stopped 
drains will generally be necessary. Various systems of terraeing are dealt with 
in detail, and instructions are given for laying them out, a levelling instrument 
that gives fairly accurate rf.«ults and a simple form of water level being described. 


CULTIVATION, IRIUOATION, GINNING, USE OF SEED, ETC. 

d94. The Development of Field Experiments in Aoiuc^ULTmtAL Research. 
By T, Eden. (Trap. Agrictdturist, Ixxxiv., Nos. 2 and 3, 1935, pp. 63 and 131.) 
The objtxit of the pajxT is to trace t/ho application of scicniifii,' method in the field; 
to show what progress has made in contn)lling ‘‘ minutely and scientificallj^ ” 
the circumstances that are met then'; to examine the utility of this method of 
approach to agricultural problems; and by so doing to provide a background for 
the methods at present in use. 

396. Bibliography of Statistical Methods, Chiefly on the Application 
OF THE Analysis of Variance. By C. Zinzadzo and F. YaU^s. (Statist. Dept., 
Rothamsted Exp. Sta., 1933. From Plant Breeding Jihstr acts, v., 3, 1935, p. 177.) 
A olassificxl bibliography of the main publications up to the end of 1933 for 
students who wish to study new statistical methods, and for the advanc^ed statis- 
tician who wants to l>ecome acquainted with the problems confronting research 
workers. Sjiocial emphasis has been laid on the applications of the analysis of 
variance. 

396. Statistical Methods for Research Workers. By R. A. Fisher. 
{Biological Monographs and Manuals, No. V. Oliver and lk)yd, Edin. and Lond., 
1934. 6th Edtn. lYice 15s. Reviewed in Plant Breeding Abstracts, v., 3, 1935, 
p. 269.) From this long review wo give the following quotation : “ In accordance 
with custom the matoial of the previous edition has Ixxm rt'tained with prac- 
tically no changes, while several iidditions have been made.*' One new section 
concerns cornxdions to bo applied in multiple regression work, when some of the 
independent variates are found to be of little interest, and it is desircxl to omit 
them without going ba<;k and solving again. The section on the Analysis of 
Oovariancje has been eniargtxi to introduce the exact test of significance when real 
difference's in treatment have been imposed. 

897. Size, Shape, and Replication of Plats for Field Experiments with 
Cotton. By E. B. Reynolds et al. (J. Amer. Soc. Agron., 26, 1934, p. 725. 
From Plant Breeding Abstracls, v., 2, 1935, p. 132.) TSvo similar blank experi- 
ments on cotton, one at College Station, Texas, and the other at Chillic'othe, 
Texas, were carried out in 1931 and 1932 respi^otivoly. The analysis of variance 
technique is used in the interprt^tation of these results, and tables are given 
wbioh compare the standard errors of the means of plots of different size and 
fibapo, the efficiency of such plots and the estimated number of replications of 
»uoh plots required to give certain postulated standard errors. Studies on the 
tim of plot fiem these data (a) assuming a constant experimental area, and 
(t) aesHniing a constant number of replicationa, yield fairly conclusive evidence 
concMEunoing the most efficient size and shape of plot for cotton experiments. 
Two graphs give the relation between the actual and the theoretical effect of 
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different numbers of replicates at the two centres, indicating what the minimum 
number of replications should be. 

898 . One-Vabiety Community Cotton Production. By E. C. Westbrook. 
{BttJl. 449, 1935. Univ. of Georgia, U.S.A.) Deals with the subject as follows; 
The disadvantages of mixed variety production ; One- variety cotton commimities 
in Georgia ; Some factors to consider when choosing a community for one- variety 
production; Community organization; Choice of variety; Source of seed; Obtain- 
ing and distributing seed; Ginning arrangemente ; Marketing one-variety cotton; 
Handling and storing seed; Maintaining high-quality production; Co-operative 
agencies. 

399 . Cotton Seed: .Deijnttno with Sulphuiho Acid; Advantages. By 
R. B. Streets. {Cotton Oil Press, 18 , No. 9, 1935, p. 22. Abstr. from Summ, oj 
Curr. Lit., xv., 7, 1035, p. 150.) Sulphuric acid dolinting is recommended for 
the control of angular leafspot and other diseases borne on the surface of the 
cotton seed. Sulphuric acid dolintt^d seed 8ho\^'B b(’>tter and more rapid germina- 
tion, and a saving of swd can Ix^ effected a,s half the usual amount of seed gives 
a perfect stand, and the plants come up before; the soil has had time to bake, crust, 
or dry out, thus saving replanting. The cost of the delinting treatment is less 
than the saving from planting less seed. 

490 . An Inexpensive Machine for Filling the Trench Sn.o. By E. G. 
Diseker. (Circ. No. 61, Alabama Agr. Exp. Sta. Abstr. from 44^/i Ann. Rpt., 
Alabama, 1933.) R(;port8 the use of a small power feed cutter without a blower, 
which has sufficient, capacity for filling a trench silo. A 4-horse-power gas engine 
was found to be sufficient for its operations. 

401 . Cotton Ginning Investigations in U.S.A. : Research in Mechanical 
Phases of Cotton Ginning. By C. A. Bennett. Some Mechanical Elements 
involved in Good Ginning. By C. A. Bcmnett. Some Cotton Quality Ele- 
ments AS Influenced by Ginning. By F. L. Gerdes. (U.S. Dept, of Agric. 
Bureau of Agric. Economics.) 

In a paper cjontributed to the InlemcUional Cotton Bulletin and abstracted 
in this Review (Vol. X., No. 1, p. 58), Mr. Bcmnett gave a general account of 
the results achieved up to J932 in the course of the investigations undertaken by 
the U.S. Government. The first two papers now reviewed w^ere read before 
the Arkansas and Georgia Ginners’ Associations respex^tively, the first in 1033 
and the second last j^ear. 

An account is given of the machinery rtK;ommcnd(xl, and the needle stressed, 
under certain conditions, of adequate drying equipment for the seed cotton. 
Emphasis is again laid on the necessity for clean hand-picking if highest quality 
lint is to be obtained. Brush gins and air-blast gins are compared, and the 
conditions described in which each type is advantageous. Rt^suits for both 
types of gin are given of exixjriments on the power absorbed, the speed at which 
the gins are run, and the output, with both loose and tight seed rolls. 

In the second paper a detailed description, with a diagram, is given of th© 
drier designed by tlio Government for treating damp seed cotton, and various 
combinations of machines for clemming, extracting and ginning are analyzed. 
Advice to gimiers is also given on the maintenance of an up-to-date plant. 

In the third paper Mr. Gerdes gives some account of the work that is being 
done on the effect of ginning on the quality of the lint. These include studies of 
colour, length and uniformity of staple, moisture, lint percentages, lint index and 
seed weights, Keferenoe is made to the effect of moisture in seed cotton on th© 
appearance and grade of th© lint and on the ginning process. The benefits of 
drying seed cotton are also discussed. Some results are given of (a) cleaning 
tests, and (b) gin speed and seed-roll density on short staple cotton with nornml 



NOTES ON CUEEENT LITEBATUBE 24S 

moisture content. CJertain cleaning tests on shoH staple cottons showed that 
the addition of either a unit extractor or a 6-<!ylinder cleaner to a plant consisting 
of a double-rib huller air-blast gin with a separator raised the grade of the lint 
by two-thirds of a grade, while the inclusion of both cleaning units raised it by a 
full grade. The staple was not affected. 

In other erperimente the use of a loose seed roll as compared with that of a 
tight seed roll gave lint of a quality higher by nearly a grade at each of three 
speeds with an air-blast gin. 

PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

402- PLAKT QUARANTmE AND PEST CONTROL PjIOBLEMS COMMON TO MeXIOO 
AND THE United States. By A. Darapf. (J. Ec/m.. Ent., 28, 1, 19-35, 
p. 131.) With a view to the control of pink bollworm, which has recently 
spread to Florida and Georgia, and still exists in Arizona, New Mexico, and Texas, 
the author suggests the establishment of a pt^ianenl international commission, 
composed of representatives of the Governments of the Uniteil States and Mexico, 
and also, if possible, of ex|)f^rienced cotton growers of both countries. The 
proposed commission would not only have to draft a common control scheme 
for both sides of tlie border, but would have also to study the most convenient 
manner to avoid difficulti(*H in the shipment of cotton l)ales from the infested 
North American (M)unt ie.s through the non infested States of Mexico to Tampico 
for sea transportation, and of cotton products, as cotton meal, to the United 
iStatiJS fiXHii Mexico. 

408. Field Book of Insects. By F. K. Lutz. (G. Putnam n Sons, New York, 
1935, Heviewtd in J. Econ. Ent., 28, 1, 1935, p. 253.) In a review by E. P. Felt 
it is stated that the book is packed w'iih interesting information about a large 
prof)ortion of th«? species ordinarily met w ith, and the reader is constantly gain- 
ing knowdedge of the relation of insects to each other and the w'orld of life of 
which they form a part. 

404. Pbikcipali Cause Nemiche delle Piantagioni di Cotone nella Somalia 
Italiana. By G, Kusso. (Agric. coJoji., 28, No. 11, Fiortmee, 1934. Abstr. 
from Rev. App. Ent., xxiii,, Scr. A, 2, 1935, p. 102.) /V survey of the insects, 
fungi, and bacteria observed in 1930 attacking cotton in Italian Somaliland. 

405. Peru: Inform E Son re el Viaje dk Inspeocton a los Cultivos de Aloodon 
DE LOS Valles de Sofe v Pativilca. By C. Pat^. and C. Lamtis. {Inf. Est. 
Exp. Agric. Minist. Fotn. Peru, No. 26, Lima, 1934. Alwtr. from Rev. 
App. Ent., xxiii., A, 3, 1935, p. 115.) In the Pativilca Valley, Peru, Dgs- 
dercus mficoUis Ij. caused a loss of 30 per ctuit. of the cotton crop up to an alti- 
tude of about 500 fec^t, and 27 f)er cent, above this level. In the Siipe Valley 
the loss was 34 per c^ent. The larvai of a Tachinid, Acaul(yna peruviaTia, Tns., 
and of an unidentified fly parasitized 8 to 36 per cent, of the bugs. Mites w^ere 
found on more than 60 per cent, of the adults, but did not appear to affect them 
appreciably. Minor cotton pests observed included Aphis gassy pit , Glov., 
which was favoured by relatively low temperatures, and Gasierocercodes gossypii, 
Pierec\ which wa« found on ratoon. The measures advised against D. rujkollis 
include proper timing of sowing and other cultural operations, the eradication 
of wild food plants such as Sida panietdata, on which the pest occurs from April to 
July, and direct control w ith suitable sprays or dusts. 

406 . TlKOiTomEA AFFKcrriNa Cotton. By F. A. Fenton. {Canad. Eni., 66, 
1934. Abstr. from Rev. App. Ent., xxii., Ser, A, 12, 1934, p. 098.) A Tingid 

submquently ideiitifled as Oargaphia iridesc^ns. Champion, was observed in May, 
1933, to have oauaed reddish-brown spots on cotton leaves in Texas. This insect 
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has also been reported from Colorado, New Mexico, and Mexico. Other Tingkls 
that have been recorded on cotton are Corpthucha gmsypU^ F., in the sonthem 
United States, Central America, and the West Indies; Corythaica msiatap Gibson, 
in Peru; G, solani, Heidemann, in Oklahoma; G, torreM^ Costa Lima, in Argentina 
and Brazil; G. siihpilosa, Berg, in Argentina, Bolivia, and Brazil; and Mcmmihia 
momiropidia, Stal, in Brazil. G, iorresi was recorded from Brazil by Bondar 
as G, Urnaciilataf Parshley, which is not known to occur in South America, 

407 . Pink Bollworm: Control. By S. S. MetalnikofiF. {Cotcm et CvU, Coton, 
9, 1934, p. 67. Abstr. from Summ. of Curt. Lit., xv., 8, 1935, p. 41.) En- 
couraging rf^sults in the control of pink l)ollworm in Egj^pt have been obtained 
with vegetable oil emulsions, particularly an emulsion of cotton-set^d oil contain- 
ing nicotine sulphate and a special emulsifying ngcnt or soap. It is suggested 
that the newly hat<;hed larvae spend some time on the plant before penetrating 
into the bolls, and that the oil emulsions have a suffocating effect on them. 
The use of powdered materials for re}:)elling the moths produces a noticeable 
reduction in attack, but is not so effective as oil emulsion treatment. Solutions 
of arsenical compounds produce only a small reduction in infestation even on 
repeated apjilication. 

408 . Pink Bollworm: Bacterial Destruction. By S. and S. S. Metalnikoff, 

{C. L. Soc. Bid., 113, 19.33, p. 169. Abstr. from Summ. of Curr. Lit., xv., 8, 
1935, p. 41.) In Egypt the mortality of the pink bollworm amounts at certain 
times to 89 per cent. Three bacteria liave Imen isolated from the dead cater- 
pillars — Bacterium EphesiuR, B. Cazouhon, and B. gelechia:. sjx^res wore 

added to a molasses solution w’hich, much diluUxl, was sprayed over exjierimental 
fields. The result was that, compartxl with the untreated control field, the 
caterpillar number (count of ICK) bolls) was nKlu(‘ed by 50 per Ciont., whereas 
treatment with arsenic compounds caused a reduction of only 18 per cent. 

409 . La Lutte Contre le Ver Rose (Fec^iinophora gossypiella, Saund.) par la 

r>f.SINFECTION DES GraINES DE CotON AU MoYEN d’APPAREILS A AlR ChAUD. 
By H. J. Bredo. (Bull. Agr. du Congo Beige., xxv., 2, 1934, p. 250.) A detailed 
study of the problem of swd disinftx4ion to control pink lx)llwonrn in Egj'pt 
and the Belgian Congc). The results obtained in Egypt are discussed, and notes 
are included on the heating and bagging of the s(X‘d. A temperature of 60® 0. 
(128® F.) for five minutes is recommended for disinfection, tt> lie followed by the 
immediate bagging of the s«i for two hours to ensures the complete destruction 
of all pink U^Ilwomi. A tlierraograph is recommended for the control of 
temperature. 

410 . El Curculionido Pooador del Aloodokf.ro, Chahodermus bondari, 
Marsh. By A. A. Ogloblin. (BoL Minin. Agr. Argent., 36, Buenos Aires, 1934, 
Abstr. from Bev. App. Enf., xxiii., Ser. A, 2, 1935, p. 92.) This study was made 
following a report of injury from Becemter, 1930, to March, 1931, to ootten 
in the Chaco territory, Argentina, by Chalcodermm bondari, Mshl., which attacked 
young plants developing their first branches and causcxl considerable loss. The 
author quotes the original descriptions of this weevil and of C. niger, Hustache, 
and suggests that the former may be a synonym of the latter. The distribution 
of C. bondari, which attacks various malvacaous plants, is discussed, and the 
immature stages described. The adults were rarely seen by day. Their feeding 
left scattered punctures on the shoots, while the female made a ring of puncttireit 
on the flowering shoot above which it cut a canal and laid an ©gg. Th© proto- 
plasm and plastic substaiujes that accumulate about the punctures provide food 
for the iarvsei. Infested plants lost both leaves and flower-buds. The lim^SS 
were parasitized by a Pteromalid and by Eurytoma sp., and were also inlaslsd 
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by ixmgif particularly when pupating. In May, 1931, the author found the 
weevils to be very scarce on cotton, but much more numerous on Althaea, In 
February, 1933, they occurred in approximately equal numl)er8 on Althaea and 
cotton, but examination of a large number of flowering shoots indicated that they 
would only reduce the crop by alx)ut | per cent. An arsenical spray might be 
applied if serious injury is threatened. Other proposed control measures are 
discussed, and it is concluded that the destruction of the undergrowth of malva- 
oeous weeds in the field is likely to be the most efficient, since such weeds are the 
only food plants during the autumn. 

411. Economic Advisory Coitncil. Committee on Locttst Control. Sixth 

Retort. (London, Cmd. 4962, 1934. Price Is. Abstr. from Rev. 

App. Ent., xxii., Ser. A, 12, 1934, p. 700.) A brief i-eview is given of the present 
outbreaks of SchisUKerca gregaria^ Forsk., in Africa and Western Asia, and of 

mignUoria migratorioides, Rch. and Frni., and Nmmidacris septemfosciata, 
Serv., in Africa, from their l)eginning8 in or after 1926 to 1933. The outbreaks 
of the first two species have hwn gradually diminishing, though the situation 
regarding Schistocerca in North-West Africa continues to be serious. On the other 
hand, the oiitbitmk of Noniadacru is developing rapidly, and the outlook with 
regard to it is most menacing. 

The second section of the report deals with the locust investigations organized 
on the recommendations of the Economic Advisory Council by the Imperial 
Institute of Ent-omolog^', as well as of those organized by the Governments of 
Nigeria, the Union of South Africa, India, France, Italy, Ikdgium, and Egypt. 
In the third section, a general programme of further investigations is discussed. 
The fourth is devoUxl to the question of controlling flying locusts by clouds of 
finely divided sodium arsenite discharged from aeroplanes. The preliminary 
laboratory exjx?riments carried out with this end in view are described in detail. 

In the fifth section, an account is given of the international co-oj>eration in 
anti-Iocuat rt^search, and the sixth and seventh comprise a summary of the 
scientific results so far achieved. 

An appendix gives some information with regard to the fungus Empuaa 
gryUi, which in 1934 caused epidemics nnu^ng Nanuidarris in South Africa, 
Northern and Southern Rhodesia, and Nyasaland. The available evidence 
suggests that the outbreaks of the disease have Ix^m soniewhat local, and cannot 
be expected to produce a serious reduction in the total mimUT of the swarms. 

412. Proceedings of the Third International Locust Conference, London, 
September 18, 1934. (London, II.M.S.O., Cmd. 4725, 1934. Price Se. 6d. 
Abstr. from Rex\ App. ErU., xxii., Ser. A., 12, 1934, p. 704.) Summarizes the papers 
read at the Conference and the resolutions associattNi with them. The Conference 
agreed that the locust problem is essentially the same in all parts of the world, 
and that all oountrie.s suffering from the |Mist should be invited to attend the 
Fourth Conference to be hold in Cairo in 1936. 

418. The Locust Outbreak in Africa and Western Asia in 1933. By 
B, P. Uvarov, (Econ. Adv. Conn. Comm. Locust Contr.^ 1934, London, H.M.S.O., 
63-80-3. Price 2s, Abstr. from Rev. App. EtU., xxii,, Ser. A., 12, 1934, p. 701.) 
In continuation of the survey of 1932, the breeding and migrations in 1933 of 
SchiHocerm gregaria Forsk., Locusta migraiorioides, Rch. and Frm., and Noma- 
dacria aepkmfasciaiat Serv., are discussed in detail and illustrated by a series of 
maps. An appendix contains a bibliography of papers dealing with the locust 
and. grasshopper problem, continuing and supplementing the lists published in 
the previous surveys. (Of. Abstr. 113 and 240, Vol. XL, of this Review.) 

414 . CoNTRiBimoN 1 L’firUDE DU Criquet Marocain, Docioataurus maroc- 
canua Thnb., en Afrique Mineurb, By R. Pasquior. (Bull. Soc. Hist. Nat. 
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Afr, N,, XXV,, 6, Algiers, 1934. Abstr. from JRev. App. EfU., xxii., Ser. A, lj|» 1034, 
p. 702.) An account of jSeld inveetigations in 1933. A plan is proposed for 
organizing a regular periodic survey of suspected areas in order to dieootw 
incipient congregations and prevent the further development of outbreaks. 

415. INVASIONS DES Acridiens en GtriNijB PRAN 9 ALSB, By B. N. Zolotarevaky. 
{BuU. Soc, Hist. Hat. Afr. N., xxv., 6, Algiers, 1934. Abstr. from ifer. App^ 
Ent.y xxii., Ser. A, 12, 1934, p. 703.) An analysis of available data on the in- 
vasion of French Guinea by Locusta migratoria migraiorioides, Rch. and Frm., 
from 1928. Ilccords are given of previous locust invasions in 1907, 1919, 1924, 
and 1925, but the species involved are doubtful. Ilecommendations for the usual 
control methods are appended. 

416. Note Preuminatre sur Schislocerca gregaria Forsk., daks le Soudan 
.Feakcais Oriental. By B. N. Zolotart^vsky et al. {BuU. Soc. Hist. Nat. Afr. N., 
XXV., 6, Algiers, 1934. Abstr. from liev. App. Ent., xxii., Ser, A, 12, 1934, p. 703.) 
Discusses investigations on the distribution of the solitary phase of Schisiocerca 
gregaria which liave bt«n carried out in the north-eastern parts of the French 
Sudan. 

417. Rein»rt on the Locust Position in the IJNroK of South Africa. {Dpi. 
of Agr. and For. 8. Afr. Hpt. No. 50, November 1934.) Deals with the anti- 
locust. oix^rations carrif^d out by the Department of Agriculture against the 
Brown, K(xL Dessert, and Migratory locusts. 

418. Die Bekampfunq deb Heuschreckenplaoen. By H. Morstatt. 
{Tropenpflanzer, xxxvii., 10, Berlin, 1934. Abstr. from liev. App. Ent.^ xxii., Ser. 
A, 12, 1934, p. 703.) A brief review' of the various measures now employed 
against locusts. 

419. The Destruction and Control of Locust Hoppers. By R. W. Jaeik. 
(Uhod. Agr. J., December, 1934, p. 850.) A brief account dealing wdth Mechanioal 
and Chemical MethodvS of Control, Application of Poison, and Antidotes for 
Arsenical Poisoning. 

420. The Conditions of Sexual Maturation in the Migrator y Locust. 
By V. P. PosfK^lov. (BuU. Ent. Res., xxv., 3, 1934. Abstr. from Rev. App. Ent., 
xxii., S^T. A, 12, 1934, p. 575.) After reviewing previous w'ork on the effect of 
teinjXTature on the maturation of IjocusUi migratoria L., the author Buggests that 
thi.s factor alone is not sufficient to induce sexual maturation in the females. In 
an experiment in Russia, female locusts caged with males during May-July at 
21-40*^ C. (69-8-104'' F.) matund their eggs normally in July and died after ovi- 
positing. In females caged alone under identical temperature conditions, mattura- 
tion of eggs did not occur until August, when they were allowed to pair with maka. 
The latter mature during the first days of the adult stage. The meohaniam of 
fertilization is discussed, and it is suggcjsted that the maturation of the eggs is 
conn(‘ctod with the penetration into them of the fertilizing fluid. 

421. Nitrogen Fixation Studies with Fungi and Actinomyces. By F. E. 
Allison et al. (J. Agr. Res. , 49, 12, 1 934, p. 1 1 15. ) Experiments are reported with 
nine cultures of true fungi, including eight .strains of AspergiUm and one Otado^ 
sporium, in which an attempt was made to find experimental conditions under 
which these organisms could utilizti atmoRpheric nitrogen. The results were 
negative in all cases. Among the cultures ustKi were four strains of Aepergi&m^ 
which w'ere obtainixl from the same source as Sebober’s, and which he had 
viously reported as possessing this ability. The results failed to corrobomtd 
(Schober’s rf^siilts, but are in agreement with the reoeni Endings of Sehrddfsr^ 
Kadelbacli, and Eolmrg. 
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Bimihur studies witli five species of common soil aotinomyces^ grown in various 
media, also showed no nitrogen fixation under conditions where excellent growths 
occurred in the presence of combined nitrogen. 

A critical consideration of all the evidence on the subject indicates strongly 
that nitrogen fixation is, at most, limited to a veiy^ few species of the free-living 
I fungi, and the data for these are certainly not conclusive. The evidence that 
I certain raycorrhizal fungi can use atmospheric nitrogen, at least when growing 
I in the roots of the host, is much stronger. 

A Study of the Cotton Root- Rot Fungus (PhymcUotrichum omm- 
' varum) in the Soil by the Cholouny Method. By E. I). Eaton and C. J. King. 
(J, Agr, Jiea., 49, 12, 1934, p. 1109.) A method is described by which the growth 
and development of the mycelium of the root-rot fungus (Phymatotrichum omni’ 
varum) in the soil under natural field conditions may bo observed. Preliminary 
observations show that (1) Phymatotrichum mjTcliiim was active in the soil at 
least six weeks before the first symptoms were observed on nearby cotton plants; 
(2) the growth of the mycelium in the soil apparently was not connected with 
roots; and (3) the mya^lium developed in a clean fallow. Suggested uses of the 
method in investigations of the root-rot fungus are (!) for biological and control 
studies; (2) as a means of asexTiaining the presence of the fungus in fallow lands, 
and (3) in studies of it« inttjrrelations with other organisms. 

423. Cotton C'rop Losses from I^ymatotricbum Root Rot, By W. N. 
Essekiel and J. J. Taubenhaus. (J. Agr. Ees,, 49, 9, 1934, p. S4S.) Estimation of 
the reduction of the cotton crop by Phymatotrichum omnivorum root rot is difficult 
because plant-s killed by the disease may bear a partial (;rop, and conditions that 
favour development of root rot also favour the growth of the cotton plant. In an 
experimental plot in which the cotton w'as pick€*d sc^parately from each plant it 
was found that the numbers of bolls per plant, the w^dght of lint per bol! as well 
as per plant, and the weight of seed per boll as well as per plant, were all lower 
with plants that had succumbtKj to root rot. Normal plants bore an average 
of 4‘61 g. of lint per plant, and the plants with root rot only 2-37 g. Plants that 
suecumbed two months or more before the first picking lx>re only an insignificant 
crop; plants that succumbed five weeks l)ofore harvest t>ore only half of a normal 
crop; while there was no observed loss from the death of plants during the three 
weeks immediately preceding harvest. The (x>efficicnt of multiple correlation 
of yields, May- Junes July- August rainfall, and jxjrcentages of plants with root 
rot (ufling data from continuous cotton plots for twelve consecutive years), was 
0*65 for one plot and 0‘fi2 for another. In one plot the average reduction in 
yields from root rot was I tH times the average jx^nxmtage^ of plants killed, and 
in the other plot it was 0*74 times the percentage killtxi. 

plot data were analyzed again by pairing the results during the various 
years, and a corrected correlation l)etween ratios of yields in the two plots with 
the difierences in percentages of root rot of r= - 0*83 was obtained. Prom this 
analysis, the percentage reductions in yield duo to root rot averaged 1 02 times 
the recorded percentages of plants that succumbed to the disease. 

Two tentative methods for the estimation of cotton crop losses from root rot 
are suggested. By the first method, the estimated percentage reduction in yield 
is the sum of the percentage of plants killed by root rot seven wrecks prior to 
picking time plus half of the percentage of plants that succumbed during three 
to seven weeks before harvest. By the second method, the estimated percentage 
reduction in yield is the product of the percentage of plants killed by root rot by 
picking time multiplied by a loss-estimation ratio.” A ratio of 0-9 is tentatively 
ii^^gested for use in Texas. 

Tim cotton crop losses from root rot in Texas in 1928 were estimated from 
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data obtained in a survey through 41 counties, and crop-reported estimates irom 
150 counties. The State was divided into 11 regions according to the prevaknoe 
of root rot. Weighted estimates of crop losses in the different regions varied 
from 0 to 16*8 per cent. For the entire State, the mean weighted estimate of 
cotton plants with root rot was 8 9 per cent. The estimated reduction in yield 
was about 8 per cent., equivalent to a loss of about 444,000 bales. 

424 . Peksistent Strands or the Cotton Root-Rot Fungits in Tbxas. By 
H. C. McNamara et ah (J. Affr. i?ga., 49, 6, 1934, p. 531.) The ability of the 
cotton root-rot fungus {Phymatotrichum omnivorum [Shear] Dug.) to remain in 
the soil in a viable and infectious condition for a period of years, even when the 
fields are planted to non -susceptible crops or kept in clean fallow, has been a 
problem of much concern to investigators of this disease. 

During 1931 and 1932 opportunity was presented on the United States Cotton 
Breeding Field Station at Greenville, Texas, to study further the habits of the 
fungus in nature. Exte^nsive searches in the soil for the source of carry-over 
infection were made in a number of infested plots that had been handled under 
different cropping and tillage conditions, and that therefor© permitted at least a 
minimum estimate ns to the age and character of the carry-over infection. 

The colloidal nature of the Wilson and Houston clay soils, in which the 
examinations were made, presented an unusual opjxirtunity to study both the 
fungus and the plant-root development in their natural state of growth. 

An examination in 1931 and 1932 of a very large numW of primary centres 
of infection in plots plant-(xl continuously to cotton revealed the fact that the 
carry-over infection was not due entirely to sclerotia, and that much of the in- 
fection overwintered in the soil as strands rather than as sclerotia. 

Examination of a plot that was in clean fallow for the first year yielded 
numerous viable strands throughout the summer and fall of 1932. These strands 
were located, as a rule, along the old dead roots of the plants that had been 
destroyed by root rot a year or more before. In the clean fallows only two cases 
were found in which the fungus showed signs of growth on dead roots, whereas 
such growth was profuse in infested cotton plots. 

On a plot which had been in oats in 1930 and 1931, and which had been kept in 
clean fallow after the crops were harvestexi, viable old strands were found through- 
out the summer of 1932 in and near primary c^entres of infection. Those strands 
werc^ found in situ upon the decayed n^mains of the old cotton roots that probably 
had been destroyed by the fungus throe years or more btjforo. In some cases 
they were occupying the empty root channels left by former plantings. W^hen 
these strands were removed from the soil and placed in moist chambers, or when 
they were exposed and reburied in the soil, they readily put out new gK)Wth. 

Old strands found interlacing a colony of sclerotia in a plot that had been in 
clean fallow for five years were also viable. The age of the strands asBOoiated 
with colonies of sclerotia could not be determined accurately, as they may have 
been the product of regenerated growth, from the original colony, subsequent 
to the faDow treatment. 

In contrast to the more deeply seated infections of the south-western United 
States, the strands at Greenville, Texas, were found most abundant in the surfooe 
foot of soil, a position which makes them more accessible to tillage control or to 
soil disinfectants. 

From July 30 to August 13, freshly formed sclerotia were found in almndonce 
in primary centres of infection following 3-year and 5-year clean follows. Older 
sclerotia and sclerotia! casts were found within a few inches of every ipt^up ol 
new sclerotia. 

The new growtli, which usually took place from the ends of the atronda, was 
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obamcterissed by radiating or parallel growth of elongated cells that freely anaato- 
inoaed during the early growth stages. As this growth proceeded, the union of 
cells became loss frequent and the more typical acicnlar branches with right- 
angled cells appeared. 

425 * Ijm.tr»KCK of Soil Moistitke ok Longevity of Cotton Root-Rot 
SoLEBOna. By C. J. King and E. D. Eaton. {J, Agr, Res., 49, 9, 1934, p. 793.) 
Sclerotia of the root-rot fungus, Phymaiotrichum omnivorum, were buried in pots 
and cans of soil maintained at different moisture contents. One series was air-dry 
and others were kept at 5, 10, 25 and 28 per cent, moisture. Samples were re- 
covered and tested for germination at monthly intervals for one year. All sclerotia 
in the dry soil and in that kept at 5 per cent, moisture were dead at the end of three 
months. Those in the soil at 10 cent, moisture showed a gradual decline in 
viability after the first two months, with a small proportion still viable after twelve 
months. Viability was somewhat better preserved in soils maintained at 26 and 
28 per cent, moisture, though behaviour at 28 per cent, was somewhat erratic, 
suggesting that some sclerotia were injured by other organisms. Spontaneous 
germination occurred in some of the containers maintained at 10, 25, and 28 per 
cent, moisture, and in some culture pots the hypha? penetrated the clay sides and 
the mycelium developed into extensive mats on the outside. (h;rmination and 
hyphal growth may take place t<i a limited extent even under saturated soil 
conditions where little air is available. Sclerotia wore obsorvcM:! germinating in 
their place of origin in soil cultures several months old, and growth of the 
resulting mycelium was maintained for several wetjks, 

426. Catalase AOTrvrry in Relation to Aor and ViABn.iTY of Sci^ebotia 
or THE Cotton Root-Rot Fungus. By C. J. King e( ai. (J, Agr. Res., 49, 
10, 1934, p. 897.) The sclerotia or hold-over bodies of the cotton root-rot fungus, 
Phymaiotrichuni omnivorum (Shear), Duggar, darken as they grow older, so that 
the colour of the sclerotia giv(« some indication of their age. Colour is not 
altogether reliable in this respect, however, nor is it a good indicator of vigour. 
As a rule the catalase activity of the macerated tissues of root-rot sclerotia de- 
clined with age, but no great or abrupt reduction in activity occurred until the 
sclerotia l)egan to lose germination power. An unusually high catalase activity 
in samples 6 to 8 wee^ks old suggests an “ afto-rijKming ” process comparable 
to that occurring in certain seeds, during which the catalase activity reaches its 
maximum. Catalase activity seems closely parallel to metabolic condition of 
sclerotial tissues, and might be used as an indicator of their age and as a test for 
full vigour, declining vigour, or death. Catalase activity rapidly decreases when 
sclerotia are dried. 

427. Some Miohobiolooicai. Acttvities affected in Manurial Control of 
Cotton Root Rot. By 0. J. King ei al. (J. Agr. Res., 49, 12, 1934, p. 1093.) 
The effect! veneas of organic manures in controlling cotton root rot under irrigation 
conditions has been demonstrated by an experiment which has Ixjen conducted at 
the United States Field Station, Sacaton, Arizona, since 1921. 

In 1933 an investigation was made to compare some of the microbiological 
activities in four quarter-acre plots which had received applications of manure for 
several years with that in five alternate plots of the same size which received no 
manure. Determinations were mtule of the CO^ evolved from large samples of 
soil obtained as cylindrioal cores from each plot. In the choice and arrangement 
of the apparatus used in these determinations an effort was mode to approximate 
field conditions in the laboratory. In all determinations the samples from the 
manured plots evcilved COj at a greater rate than those from the unmanured plots. 
In oomparisoTui between adjacent plots the rat© of CO„ evolution from the manured 
pjbta ranged from 19 to 163 per cent, greater than from uumanured plots, and the 
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r6fttih» iiidioate & greater adcrofloral activity as a result of the inereased ooBtent 
of decomposing organic matter. A modification of Cholodny^s method of direct 
microscopic examination was used to obtain a measure of the relative abundance 
of different organisms in adjacent manured and unmanured plots. Clean micro- 
scope slides were exposed in the soil for several days; the various organisms whicsih 
became attached to the slide were “ fixed ** and their relative density was measured 
by a system of grades based on the area occupied by eadi. Bacteria and aotino- 
myoetes in various forms and most fungi were more abundant on the slides exposed 
in the manured plots. The root-rot fungus, Phymatotrichum omnivorum, was 
more abundant on the slides exposed in the untreated plots. 

The tests show that the population of many orgtinisms is greatly increased by 
large applications of organic matter to the soil. The rapid and prolonged re- 
duction of root-rot activity on the manured plots suggests that the dense popu- 
lation of organisms engaged in breaking down the organitj materials developed 
a soil condition temporarily unfavourable for the growth and activity of the root- 
rot fungus. 

€E8. Let its Check the Losses to the Cotton Chop caused by Gttmmosis. 
By V. Serbinoff. (In Russian.) {Crop Protection — I, Moscow, 1934. Abstr. 
from Rev. App. Myool.^ xix., 1, 1935, p. 32.) After a brief popular account of the 
damage done to cotton by gummosis (Bacterium malvacearum) the author states 
that in the U.S.S.R. the disease is most prevalent and severe in Transcaucasia and 
Russian Central Asia, chiefly in the areas where Egyptian cotton is mainly grown. 
While; local varieties are less susceptible, so far no resistant strain has been found, 
but in Transcaucasia the King-Karayazskaya 916 strain exhibits the lowest sus- 
ceptibility. Under Central Asiatic conditions it was determined that the yield 
ofplants affected with st^em gummosis (blackarm) is rctduoed on the average 
by 60 per cent, of that of healthy plants, while the yield of plants affected with ths 
angular leafspot form of the disease is reduced by 36 per cent. 

Disinfection of cotton seed with sulphuric acid was introduced in the U.S.8.R. 
in 1930, and field experiments in Central Asia showed that plants raised from 
treated seed developed 3-7 per cent, gummosis at the first loaf and 4*7 per cent, 
at the blossoming stages, as against 15*8 and 21*1 per cent, respectively in controls. 
In further tests the treatment effected by hand (as descrilied in a sheet of in- 
structions now in course of publication) was shown to be financially sound. In 
view of the costliness of the sulphuric acid treatment, a search was made for 
cheaper disinfex^tants, among which dusting with AV (the composition of which 
is not given), copper carbonate, calcium arsenate, and a few other dusts gave 
good n^sults, and steeping in a 1 in 100 formalin «a)liitic)n wtis shown to be very 
effective. In infected areas seed treatment must be supplemented by flooding 
of the soil, the removal of infected plant material, deep ploughing immediately 
after harvest, and careful roguing out of all infected seedlings when thinning the 
stands in the spring. Insect vectors of the bacterium were not found in either of 
the two regions examined. 

429 . Studies on the Wilt Disease of Ck)TTON in the Bombay Fresidenoy, 
By G. S. Kulkami. (Ind, Jawr, of Ayr, Sci., iv., 9, 1934, p. 976.) following 
are the main conclusions presented by the author; 

The cause of the wilt disease of cotton is a strain of the fungus 
vaainfecium Atk. It belongs to the group of vaaoular parasites which are respon- 
sible for wilt diseases in cabbage, flax, tomato, watei^-melon, and many other 
crops. 

The oultural and nutrition study of the fungus does not indicate my marhed 
deoiease of the disease with the various soil treatments tried. Variations in the 
kind of soil, in moisture, in soil reaction are of too little uaa, Applioiieicme^n^^^ 
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Of^nic lUtttter (fannyard m&niix^) in heavy doaes of 40 tons per acre appear to 
control the disease in the later stages of the crop. 

!Dsmpex«ture studies of the fungus show that it can tolerate a wide range 
from 20^ C. to 40*^ G. with an optimum at about 28° C,, and its thermal death 
point is beyond 50° C. 

The fungus is found t ;0 a depth of 20 inches in the soil. The soil temperature 
below six inches does not rise above an average of 32° C- The fungus, therefore, 
once introduced, can remain in the soil for a numbt^r of years. It has been known 
to survive for seven years in a field which was not sown with susceptible varieties 
of cotton during the period. 

There appears to bo a close connection, however, between the temperature 
of the soil and the virulence of the disease. The disease is veiy^ severe at tem- 
peratures between 20° C. and 27° C., decreases at 28° C. to 31° C., and is completely 
stopped at 32° C. and above. Field exjieriments based on the results of this 
study which involved hot weather cultivation, sowing on ridges as against 
the ordinary practice and change in the time of sowing, have not yielded satis- 
factory results. 

The fungus has not been known to attack any crop but cotton. It has been 
found that the disease is carried inside the seed, and there is a possibility of the 
wilt organism being introduced into the soil by w'ay of the seed. 

The lines on which future investigations of the wilt problem should be carried 
out are discussed* 


OBNEIUl BOTANY, BREEDING, ETC. 

480, Inhbuiitance of Natural Immunity in Plants, with Special Rkfer- 
BNCB TO Brekdino OF Immtjne VARIETIES. By D. Kostoff. (Z. Zikiht., A19, 
1934, p. 550. From Plani Breeding Ahstraeis, v., 2, 1935, p. 99.) Sup- 
ported by a bibliography of eight pages, an outline of the prcjsent state of genetic 
research on natunil immunity in plants is presented, with a summary of the work 
that has been done on the nature of plant immunity, environmental factors 
affecting resistance, and on pathogens and their possible genetic nature. 

481. Studib.s in Growth Anai^ysis of the Cotton Plant under Irrigation 
IN THE Sudan. I. The Effects of Different Combinations or Nitrogen 
Applications and Water Supply, By F. Crowther. [Ann. of Bot., xlviii., 
October, 1934.) The experiment describwl studies the effects of water and nitro- 
gen supply on the morphological de\^lopment and physiological processes of 
the cotton plant growm under artificial irrigation in the Sudan. Three lo\^‘]s 
of nitrogen 8U|>ply (obtaint?d by single and double dressings of ammonium sul- 
phate) were compared for each of tliree levels of water supply, and the inter- 
actions between the factors investigated. 

The function of nitrogen in stimulating meristematic activity is clearly brought 
out from observations on numbers of flowers, numbers of nodes on the main stem, 
and on the relative leaf-growiih rates. The function of water in extension growth 
is shown by the intemode lengths on the main stem, and it is suggested that the 
effect of water on flower numbers is indirect, through the regulation of extension 
gtoiFth. Net assimilation rate is unaffected by water or nitrogen supply during 
the main growth phase. 

Tlie bolls are found to exert a dominating effect on the whole plant when their 
development begins. This effect results in cessation of apical growth of the main 
stem and in the stoppage of nitrogen uptake from the soil, presumably through 
checking of root growth. The nitrogen supply to the plant, as a whole, is 
iikteKrupted just at the time of the most serious drain on the nitrogen leeerves 
of tlMi phii]i< by the devdbping bolls. It is suggested that the cessation of root- 
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groirfcli operates through interference with the oarbohydmte sappiy to tlie 
roots. 

The type of interaction between the factors was such that the increase ih re* 
sponse to either factor incroased with a higher level of the other. 

The practical importance of the results, particularly in oonneotion with the 
necessity for obtaining favourable early growth of the crop, is stressed. 

43S. A Stody of Ammonia and Nitbatb Nitboohn fob Ootton. H. In- 
fluence ON Pruiting and on some Organic Constituents. By K. T. 
Holley et al, {Georgia 8ta. BuU,, 182, 1934. Abstr. from Exp, Sta, Bee., 72, 
1, 1935, p, 38.) The continuation of a comparative study of ammonium salts 
and nitrates as nitrogen sources for cotton dealt particularly with the influence 
of the source of nitrogen on fruiting and on certain organic constituents of cotton- 
plant saps. Ammonium salt solutions pn)duced better vegetative growth and 
decidedly better fruiting in their respective series in three of four cases than did 
nitrate solutions. The growth-rate was high in all series, and the reaction of 
the medium was usually between pH 4 and 6. An increased proportion of 
divalent bases in the solutions improved vegetative growth with ammonium 
salts, and improved the conversion of nitrate nitrogen. 

With conditions favouring carbohydrate formation after absorption, the 
ammonium ion was converted rapidly into organic nitrogen compounds, and no 
appreciable accumulation of ammonia nitrogen was noted in the ammonia- 
treated plants. The nitrate nitrogen was converted into organic forms more 
slowly than ammonia nitrogen, and there were heavy accumulations of nitrates 
in the nitrated plants, with the highest concentrations in the saps of the younger, 
more active conducting tissues. Saps of ammonia- treated plants had higher 
concentrations of sugar in early-growth stages, but such diflerencce deorea4MKl 
somewhat with age. The nitrated plants tended toward higher water content 
than those receiving ammonium, especially in the stems and leaves. 

While the potential efficiency of ammonium salts as a sourcje of nitrogen 
for cotton plants was established, the requirements for their utilisation seemed 
to be much more exacting than for nitrates. 

483* Relation of Root System to Minimum PO^ CJonobntiiation nboessaby 
FOR Good Growth. By A. L. Sommer. {4Aih Ann, Bpt. Agr, Exp, Sta., 
Alabama, 1933, p. 17.) A study of the extent of root system as compared with 
the minimum PO^ concentration necessary for good growth indicated that, 
at least for a number of plants, the greater the root surface the smaller is the 
PO^ concentration necessary for normal growth. Further evidence was obtained 
in a comparison of the phosphorus content of the expressed juice of the lower 
stems and of the young leaves of cotton (small root surface, high PO^ require- 
ment) and of buckwheat (relatively large root surface, low PO^ requirement). 
Both kinds of plants were grown in each of several 1,000 litre containers, and the 
PO^ concentrations maintained were 0 8 p.p.m., 3*2 p.p.m., and 12*8 p.p.m. 
Plants at all concentrations made good growth, but the cotton plants at the 
higher concentrations wore much larger than those at a concentration of 0*8 p.p.m. 
The expressed juice from the stems of buckwheat contained much more phos- 
phorus than that from cotton. There was much less difference (sometimes a 
reversal in the relationship) between the phosphate contents of the young leaves 
of the two kinds of plants. This indicates that there is little or no diflerenoe 
in the amount of phosphorus needed to produce a unit of dry matter of the two 
plants, and that the rate of growth is limited at low PO^ oonoentrations by the 
rate of supply of this ion. 

484. The Vai.ue of Single Look Samples as a Measure of Seed Pumw 
IN CJOTTON. By J. H. Moore. (J, Amer. Soo. Agrtm., 1934, p. 781. 
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Pfami Br€«ding Ahefrcu^, v., 2, 1935, p. 131.) The inheritance of combed staple 
length, haaed on the random selection of a single lock from each parent plant, 
was studied in order to detormine the accuracy of this method in measuring 
viiriability of length within a variety of cotton. Four American Upland strains 
((Tossyptum hirmUum^ L.) with varying degrees of variability of combed stapk^ 
length served as material. The data from one season’s observations showed 
that the method in question was reasonably accurate. It was, however, also 
clear that, in view of the fortuitous fluctuations that occurred in the parent 
samples, the method as applied to the performance of individual plants, within 
a variety of cotton has its limitations in the measurement of combea staple 
length variation. 

435. Maik Problems of Soviet Plant Breeding and Methods of Solving 
Them. By N. I. Vavilov, (Scnicnovodstvo, 2, 1934, p. 5, Abstr. from Plant 
Breeding AbstractSy v., 3, 1035, p. ^3.) The main points to which attention 
must be given in breeding are discussed. Local material should form the basis 
of all breeding work as much as possible; the application of vernalization is very 
important. Distant hybridization is stated to l)o a method with a great future, 
and interspecific crossing, artificial production of mutations, and cO"Oi)cration 
with other branches of biology are also sfKXjiaily dealt with. 

In connection with cotton, the crosses between Egyptian and American 
varieties, when examined critically by the author, convinced him that this w^ork 
has still a long way to go, and there is as yet no firm proof that it will yield 
piiictical results, though the p.>ssibility remains. 

486. Breeding Resistant Vaiuetiks (of Crops), 1930-33. (Pubd. by Imp. 
Bur. of Plant Genetic*, Cambridge, England, 1935. Price 2s.) A list of titles 
supplementary to the bibliography on breeding varieties resistant to disease, 
issuedin 1930. 

437 . Soda Straws in Hybridizing Cotton. By J. 0. Beasley. (J. Hered., 
25, 1934, p. 602. From PlatU Breeding AbsiraclSy v., 8, 1935, p. 240.) The 
use of lint-cotton vTappf^d round the base of the stigma under the straw is re- 
commended as an easier and more satisfactory method of fastening the straw 
covering than a pa|>er clip or string. 

483 . Storaob of Cotton Pollen. By G, J. Harrison and H. J. Fulton. (J. 
Agr, Res.y 49, 10, 1934, p. 891.) Cotton pollen was stored suect^ssfuky under 
refrigeration for two, thr^, and four days: (1) in buds collecU^ in the afternoon 
preceding anthesis, (2) in fl^jwers collected in the morning when the anthers 
were beginning to open, and (3) as loose pollen colkHjted in the afternoon when 
all the anthers were fully open. Pollen stored in the laboratory at air tempera- 
ture failed to effect fertilization, whether collected in the bud in the afternoon 
preceding an thesis, in the early morning when j^oUen first became available, 
or in the afternoon when the {)ollen was fully mature. Pollen stored in a 
deeiocator at air temperature over calcium chloride also failed to effect fertili- 
zation. With the tliree methods of storage that proved successful, each additional 
day of storage resulted in a material reduction in the degree of fecundation 
effected, whether measured by the percentage of bolls set or by the number of 
seeds per boil. No attempt was made to determine the absolute or maximum 
longevity of cotton pollen. Storage of pollen by refrigeration in the flower 
ooUeoted early on the day of anthesis appears to be the most practical of the 
three methods. 

433 . Note sto QcrEi4)0ss pROOEijs R^ausILs dans les M^ithodbs db S6l»c* 
DO €k>TOKKiEE AXS OoNGO Belob. By L. Soyer. {Jowmets Agron, Colon, 
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QmSbimtZi 1033, p. 167. Erom Plani Breeding v., 1035, p. 230.) 

The methods employed for mass and pedigree selection are described* 

140 . On AoBONOBao MuAStTEBS in Bkbkding. By P. N. Konstantinov. 
(SemenovodstWt 2, 1934, p. 46. Abstr, in PlarU Breeding AhetmcU^ v., 3 , 1035, 
p. 203.) 

441 . Modbbne Pbinsippjbb i Plantbforbdlinokn, By G. Hiorth. {Tidsehr* 
Norske Landbr., 41, 1934, p. 183. Prom Plant Breeding AheimcstB, v., 8> 1935, 
p, 203.) A general review of modern methods and progress in plant breeding. 

442 . Plantkforedlino pa Cytologisk Basis. By K. Flovik. (Tideehr, 
Norske Landhr,, 41 , 1934, p. 295. Prom PUtni Breeding Abstracts, v., 3, 1935, 
p. 192.) A survey of recent advances in plant breeding, with special reference 
to the various aspects of polyploidy and chromosome fragmentation. A 
bibliography of representative papers is included. 

448 . Genes and Chromosomes. {ScL, 1934, 80 [Suppl.], p. 8. Prom Plant 
Breeding Abstracts, v., 8, 1935, p. 192.) By the aid of X-ray bombardment 
to induce mutation and by a new chromosome staining technique Professor 
Muller and Dr. Prokofyeva, working in Ijen ingrad, have succeeded in tracing 
certain genes to individual chromomeres. The smallest particle of chromosome 
substance used in the investigation was ab(3ut one sixteen millionth of an 
inch in diameter, yet it contained several genes. It is hoped that ultimately 
particles so small that they can contain only one gene apiex^e may be detached 
and used to measure the size of the individual gene. 

444 . The Problem op Selection for Yield in Hybrid Progenies. By 
V. Ramanathan. {Proc. Ass, Econ. Biol., I, p, 61, Coimbaton\ 1934. From 
Plant Breeding Ahstraets, v., 3, 1935, p. 180.) The difficulties in selecting suitable 
plants at the various stagers of selection for yield in hybrid pit^genies were de- 
scribed, and various possible methods of identifying the best-yielding sirains 
in the shortest time were put forward for consideration and discussion. The 
question of how the eflfecjts of heterosis might best be detected and eliminated 
received special attention. 

445 . Mechanical Aspects of Nuclear Division. By C. D. Darlington. {8d. 
J, B. Cdi. Sci., 4 , 1934, p. 93. From Plant Breeding Abstracts, v., 3, 1986, 
p. 177.) Prom a comparative study of meiosis in homozygous organisms it may 
be inferred that not only are the forces of attraction and repulsion operating at 
meiosis universally the same in such forms, but they are also the same as those 
acting at mitosis. The nature and distribution of those forces has been examined 
by quantitative studies of terminaiization of chiasmata, and evidence has been 
found in favour of the hypothesis of eleotrioal charges on the surfaces of tiie 
chromosomes as the basis of chromosome behaviour at prophase and also meta* 
phase and anaphase. Spiralization (and possibly also crossing-over) may, it 
seems likely, be due to tensions set up in the chromosome threads, aa a mult 
of change in the pH. The value of such assumptions in the attempt to 
elucidate the whole range of chromosome behaviour must be examin^ in 
collaboration with the physicists. 

446 . Chromosomes and Plant Breeding. By C. D. Darlington. (Pm. 

Earn. Biot, 1 , p. 80, Coimbatore, 1934. From Plant Breeding AbstiedeU^ y., 
3, 1935, p. 177.) Deals with chromosomes in relation to sterility iinder tiie 
three headings: (1) Relational, (2) Morphological, and (3) Generational 

The different types of chromosome behaviour contributing to sterility are ate 
described and exempliffed. 
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447* A Nkw Tbohkiquh in Cotton HYBamiziNa. Suggested Cha^nges in 
JSxxsrmo Muthods of Emasculating and Bagging Cotton I^^owers. By 
C. 0. Doak. (J. Mered., 25, 1934, p. 201. Prom Plant Breeding Abstracts, v., 
2, 1935, p. 132.) A oritioism of the present method of emasculating cotton is 
foUo'wed by anillustrated description of an adaptation of Bucliholz andBlakeslee’s 
teobnique for Datura to the cotton plant. The new method (which is in regular 
us© at the Station for Experimental Evolution at Cold Spring Harbour) consists 
essentially in the removal of corolla and androecium in one piece. The advan- 
tages of using a lemonade straw closed at one end and fitting tightly round the 
ovary, instead of the usual bag to protec^t the flower, are demonBtraUid. 

448. On the Mutating Snaky Cotton I^lant. By S. Ttrada cind S. Horio. 
(J. Soc. Trap. Agr, Femnasa, 6, 1934, p. 4. Prom Plant breeding Abstracts, 
V., 2, 1935, p. 131.) The mutants which occiirrtxl in 1933 in Upland cotton 
difler only morfihologically and not in vegetative growih cluiracleriBtics, time of 
maturity or yield, from the original strain from which they are derived. Tiie 
main feature of the anomaly is waviness of the cotykxlons and young leaves 
and of the hypocotyl. 

449, Cytogenititc Notes on Cotton and Cotton llELATrvEs. By J. M. 
Webber. {Science, 80, 1934, p. 268. Prom Plant Breeding Abstmefs, v., 2, 
1935, p. 131.) In the of some hitherto unrecorded iiitersjHX'ific hybrid.s bolTvetm 
the American cultivated and wild spcxdc'.s, the tiliromosoine complement at 
rexiuotion division waa 13 pairs and 13 single chromosomes; in hybrids lx4w(^ui 
cultivated American 8j)e>cio8 and G. Htnrtii from 0 to 4 pairs with from 21 to 39 
single chromosomes wen^ found; and in hybrids bt^twoen wild American s|xxdes 
and G, sturtii 26 single chromosomes. In addition, hyl>rids h<4ween G. sturtii 
and Thurberia thespeswides (71—13) have been found to exhibit 26 single chromo- 
somes at first metaphase. These now findings arc taken as indicating the allo- 
polyploid nature of American cultivated cottons. 

460. SELECTION Massale des OiiAiNBS DK CoTTON. By L. Cuvolier. (Jfu/r. 
Agron, Colon. Oemhloux, J933, p. 147, Prom Plant Breeding Abstracts, v., 3, 
1935, p. 240.) The procedure followed at the Gandajiko Station for the mass 
selection of cotton seed with the object of maintaining the purity of the stock 
is described. 

461. Genetic Relations of Nankeen Lint to Pi. ant C<jLiku?i and Leaf 
Shafe in Upland CorroN. By J. O. Wan^. (Bull. Ark. Agr. Exp. St^., 
No. 300, 1934. Proiii Plant Breeding Abstracts, v., 2, 1935, p, 130.) Seventexm 
crosses were made l)etwoen plants with Nankeen lint ^ and with rwi plant 
colour and okra leaf «hapt\ Some of the progenicvs were coutiiuuxl into the 
and back-crosses were made with the parental tyjxis Nankeen, red okra leaf, 
green okra leaf, and winesap. The detailed statistical data include th(’ appli- 
cation of the test and the calculation of the probability valucvS corresponding 
to the obtainea ^2 values. The results showed clearly that each character is 
monofaotorial and is iiideptmdontly inherited. 

468. A PiouiiiAR Cotton Plant. By M. Afzal. (Cnrr. Sci., 3, 1934, p, 206. 
Prom Plant Breeding Ah^meds, v., 3, 1935, p. 185.) Since the numlver of scxjds 
in the loonies of cotton is a chameter of some taxonomic impu'tance, details 
ore given of a supposed mutant plant found iu a field of Oossypium tndicum, 
vor. MoUisoni, Gammie. Each lock had six or seven ovules, but at its base 
only one mature seed, and when the boils matured there was only one sound 
seed in each loculus, the rest of the ovules being markedly shrivelled. Of the four 
seeds obtained three germinated well, but all the seedlings died, though not, 
in the writer^s opinion, as a result of the action of genetic lethal factors. 

XII. 3 18 
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458* AaEONOMJo Qualities of the New Cotton Vabutty ** Eolkhozito.** 
By L. Kolajarova. (Bar'ha za khlopok. No. 4, 1934, p. 69. From Pkmt Bmdmg 
Ah9lrai(stSy v,, 2, 1936, p. 129.) The variety No. 8617, now named Kolkhossnik, 
was produced at the Ontral Breeding Station of the SredazNlHI in 1928, by 
selection from Acala No. 0278. It was handed over for multiplioation in 1939» 
and now occupies 60,200 ha. It is I to 2 days later than Navrotakii in beginning 
to bear, but produces its bolls more rapidly and so completes its yield earlier* 
It exceeds Navrotskii in yield of raw material by 6 to 10 per cent., in yield of 
lint by 16 to 20 per cent. Its lint length in 1933 was 29-31, 2-3 mm. above 
Navrotskii, the average excess for the period 1932-34 for all stations being 3*1 mm. 
The average weight of the bolls was 120-130 g. compared with 123 1 g. for 
Navrotskii, though the weight of seeds was slightly lower than in Navrotskii. 
The lint is strong, soft, and silky, and the combination of length and ginning 
percentage in this variety is more favourable than in any of the other varieties 
tested, both properties being notably in excess of Navrotskii. There is every 
reason w^hy it should replace Navrotskii, though at present it is still apt to 
segregate slightly, and requires further purification. 

464. New Varieties of (>3tton in the Fergana Valley. By — Piscugin. 
(Bor^ba za khlopoky No. 6, 1934, p. 65. From Plant Breeding AhslraeUy v,, 2, 
1935, p. 130.) The outstanding variety is No. 8517 Kolkhoznik, but Kim No. 
2107 and an Egyptian sehxstion, Pima Ferganskii, also gave very promising 
results in field tests. 

[Cf, Abstr. 453, above.] 

456. A Variety of Cotton that wn*L Replace Navrotskh. By F. Uoevatkin. 
(Bor'ha za hhhpohy No. 1-2, 1934, p. 115. From Plant Breeding AbeiractSf v., 
2, 1935, p. 130.) The variety discussed is No. 8517, Kolkhoznik. 

[GJ. preceding Abstract.] 

466. Petalody in Cotton. By V. R. Aj^ar and R. Sankaran. {Ini, Jour, 
of Agr. ScLy iv,, 6 , 1934, p. 938.) Two types of petalody in cotton are described. 
In one case a few fertile pollen grains are present, but the stigma is devoid of 
hairs and the lobes become separate. The ovules seem to be fertile. In the other 
case, the degree of petalody is weak and the anthers arc entirely contabesccmt. 
The stigma is coherent and Ixuirs hairs, though less than the normal. Despite 
these favourable features no bolls developed even with artificial pollination. 
It is presumwi that the ovules arei functionally sterile. 

The pollen from the first type) was dusted on to the stigmas of neinnal flowers. 
In P^, and subsequent generations, the nonnal condition of the flower was domi- 
nant. This character segregated in a monohybrid ratio, indif’uting thereby 
that petalody is caused by single genic difference which is denoted by 
and 

FI BEE, YAEN, SPINNING, WEAVING, ETC, 

457. Modern Textile Microscopy, By J. M. Preston. (Emmott and €o., 
Ltd., London and Manchester, 1933. Price iSs. Abstr. from Bull, Imp, lUH,, 
xxxii., 1, 1934, p. 180.) The opening chapters deal at length with the mieroscxipo^ 
and the type of instrument most suitable for textile work. Other chapteiB 
with photographic methods of measuring the amount of light reflected or 
mitted by a textile fibre, and spectro-photometric meaeuromentfl. Further 
chapters are concerned with the investigation of fibres with the ultraiiu<a?oiK)p|if» 
or by dark-ground illumination, the examination of surface struoturGB» and the 
application of fluorescent light and jwlarised light to this type of researoh, 
book is well produced, contains 134 diagrams and iilustrationa, and IE provided 
with an excellent bibliography. 
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458 . TBxmBS and thb Microscope. By E. R. Schwarz. (London: MoGraw 
Hill Pubg. Oo.,Ltd., 1934. Price 248. Abstr. from BvU. Imp. Inst., xxxii., 1, 
1934, p. 181.) A large portion of the book is devoted to types of microscopical 
and photomiorographic apparatus, the accessories for use in textile microscopy 
and manipulative technique. The remaining chapters deal with the application 
of poJariased light and its importance in the theoretical and practical aspects of 
textile research, and the use and value of the mioros(3ope for the analysis of fabric, 
yam, and fibre. The book is copiously illustrated and contains a useful biblio- 
graphy of some 860 ©ntriee. 

459 . Research Work: Shirley Institttte. By P. Scholefield. (Times Trade 
and Eng., March, 1935, xxiii.) The value of scientific research to industrial 
requirements, and the work of the Shirley Instituk^ are discussed. 

460 . Fibres: Identification. (Deut. Fdrber Z., 70, 1934, p. 541. Abstr, from 
•/. Text. Inst., xxvi., 8, 1935, Alfi4.) Simple tests are described that do not 
require a microscope or spcjcial apparatus, including burning tests and methods 
for effecting the following distinctions: (a) Option from flax; (h) Silk, rayon and 
mertjerized cotton; (c) Egyptian cotton from imitations; (d) Silk from wool, 
(e) Woollen from worsted yarns; (/) New^ wool from re-worked wool; (g) Various 
ba«t fibres; and (h) Various rayons. 

461 . Unit Cell of Ceixulose in Cotfon Stalks and Cusps. By J. F. Sanders 
and F. K. Cameron, {Indm. and Eng. Chem., xxv., 12, 1933, p. 1371. Abstr. 
from Exp. i'Sta. Rec., 71, 6, 1934, p. 890.) Cellulose of cotton stalks and cotton 
cusps was 8h(3wn in studies at the University of North Carolina to be the same as 
that found in cotton lint, sprue;©, pine, and poplar. The unit cell or fundamental 
structure is the same irrosf)ective of the origin of the cellulose. Differences in 
physical properties of products from celluloses of diffenmi origins were indicated 
by X-ray and chemical methods to be due to differences in micelle or fibroid 
structures. 

468^ HiSTOLoaiCAL Studies of the Fibre and Seed of Cotton. By D. G. 
Sturkie* (44(A Ann. Rpi. xigr. Exp. Sta. Alabama, 1933, p. 12.) This study was 
eommenoed in 1929 tc> determine the origin of the fibre and its development in 
length, width, and thickness. The successive stages in the development of the 
seed were also studied. The results are summarized as follows: Cotton fibres 
originate from the outermost cells of the epidermis of the seed. Most fibres are 
formed on the day of blooming irrespective of pollination or fertilization. Very 
few fibres are formed after the third day. In fertilized ovules, rapid elongation 
of fibre proceeds until the twenty-first day, elongation being completed by the 
twenty-fourth day. The period of most rapid growth is between fifteen and 
twenty-on© days of age. During this peri<ii the fibre is lengthening at the 
rate of approximately to inch per day. In unfertilized ovules, fibre 
elongation ceases after tiie third day. The fibre attains its maximum width by 
the sixth day after blooming. Fibre thickening does not begin until the fibre haa 
attained ite entire length. Thickening of the fibre wall usually begins on the 
nineteenth day. Thickening is relatively slow until the twenty -seventh day, 
hut after this it is rapid and is generally completed by the tliirty-ninth day. 
Seed growth as regards length and width is practically completed in twenty-on© 
days. The weight of seed increases very slowly for the first ten days, and more 
rapidly until approximately forty-five days of age. For the first twenty-on© 
days the percentage of lint is variable; during this period the weight of the fibre 
is proportional to its length, but after maximum length is reached the increasing 
we%ht of the fiibre is due to the thickening process. From the twenty-second 
to the fortieth day the weight of a seed and the weight of lint from that seed 
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inoreases at th« same rate. After forty days the lint oeases to gain in weight, 
while the seed continues until about the forty-fifth day. This causes a decrease 
in the percentage of lint after the fortieth day. 

468, Cotton: Fibre Properties and Spinning Value. By O. Roehrioh. 
(Eeme Text., 82, 1934, p. 711. Abstr. from J. Text. Inst., xxvi., 1, 1935, A39.) 
A method of measuring the rigidity of fibres is described that depends on measure- 
ments of the time taken by a twisted bundle of fibres of 10 mm. length to untwist. 
Determinations have been made on samples of Eg3T>tian, American and Indian 
cottons. The results are given together with the results of spinning tests and 
determinations of length and fineness. In certain cases differences in the spinning 
value of cottons of a given typo can be explaintxi by differences in rigidity, but i» 
other cases it is not possible to explain differences in spinning value by differenceii 
in rigidity or in other fibre properties. Rigidity appears to be more closely 
correlated with mean fibre diameter than with fibre weight. It is shown that an 
approximate c«?timation of the highest possible counts in spinning can be made 
from the fibre lengtii and diameter, and an empirical formula is given. 

464. The CAiiCULATioN of Certain Fibre Length Constants in Cotton. 
By 0. A. Pope. (J. Amer. Soc. Agron., 26, 1933, p. 740.) Staple length is un- 
satisfactory for comparison of the small differonces with which breeders deal . Not 
only does its determination depend upon the estimate of the classer, but, as it is 
only a rough estimate of modal length, it gives no induction of the fibre length 
distribution within the sample. The use of modal length also has objections, 
which are specified, and the author suggests that the results of a lengtii analysis 
by means of the Baer sorter or a similar apparatus arc beet given on a dual 
basis of mean fibre length of the fraction of the sample over J-inch in length, 
and the percentage by weight of the fibres in the sample that have a length of 
J-inch or less. 

466. Textile Fibres: Moisture Relations. By Q. Fimiani. {TextUia, 
9, 1933; 10, 1934. Abstr. from J. Text. hiM., xxvi., 1, 1935, A38.) The hygro- 
scopic nature of textile fibres, the ndative humidity of the atmosphere and its 
relation to the absolute moistun? content, and the principles on which hygrometera 
and peychrometers work, are discussed. 

466. Simplified Mechanical Defibration of Indian Cotton Seed. By 
W. E. J. Beeching. (Text, WeMy, xv., 372, 1935, p. 433.) A description of a 
machine which has been devised to accomplish simply (a) the complete removal 
of the short fibres remaining attached to the set^ after treatment in the gin ; 
(h) the complete removal of the “ fuzz which is fiimly attached to the seed; 
(c) the separation of the “ fuzz from the dofibred seed. 

467. CorroN Hair: SmucTUBB and Mercerization. By W. Sohramek. 
(Leipz. Monats. Text. Ind., 49, 1934 ; 60, 1935. Abstr. from 8umm. of Omtr* 
Lit., XV., 7, 1936, p, 172.) The structure of the cotton hair is discuss^ with 
reference to the work of various investigators, and the conclusion is drawn that 
l)eneath the cuticle the cotton hair consists of a series of concentric layers built 
up of crystalline micelles, the micelles within any one layer being cemented 
together and entwined by more or less unordered chain molecules of cellulose and 
possibly closely related substances. The changes taking place on swelling and 
on treatment with caustic soda are described. 

469. Cotton Hairs: Length Mbasubembnt. (1) Anon. (2) N. Ahmad. 
(Ind. Text. J., 46, 1934, pp. 47 and 84. Abstr. from 8umm. of Cmr. Lit., acv., 
8, 1936, p. 64.) (1) A modification of Baer’s method enabling a rapid quanti- 
tative estimate of the range of different fibre lengths in a sample is suggested. 
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For eaoh length group the bunches of fibres, instead of being laid out as in the 
Baer diagram, ore weighed, and the mean length calculated from the frequency 
distribution. In order to get the proper frequency distribution, the combs 
must be placed 0*125 inch aptart, instead of 0*2 inch, as in the Baer sorter. 
(2) Ahmad states that a rnodificjation of Baer’s method similar to that described 
above was not found in his laboratory to lx? entirely satisfactory, as it gave 
frequency distributions different fn)m those obtained by other methods. 

469 . CoTTOK Haibs : Hair Abnoemalitibs ani> Density of Mass in the Boll, 
By W. K. Farr. (Reprint from Contr. Boyce Thompson Inst., 6, 1934, p. 471, 
Abstr. from Bumm. of Curr. Lit, xv., 7, 1935, p. 180.) Few abnonnalitiee are 
found in hairs of Pima, Siijxir Seven and Acala cotton during the period of 
development in which incn?aso in size of the l)oll cavity is keeping pace with en- 
largement of the fibre mass. Counts of abnormalities from mature bolls of the 
throe varieties show a large number in Acala, a smaller number in Super Seven, and 
very few in Pima. Upon the basis of the relative weights of walls and partitions 
and seeds and hairs throughout the entire pc?riod of development, a low density 
of the hair mass is shown in Pima, a greater density in Super Seven, and a much 
greater density in Acala. It is sugge^t/cd that the density of the hair mass within 
the boll during the later stages of development is one of the imp<irtant factors in 
the determination of the number of hair abnormalities. Cell enlargement and 
the formation of a thick cell membrane are two of the more conspicuous phases 
of cotton hair growlh. The tendency to enlarge in an approximately linear 
direction is inherent. If obstructed in one region of the boll cavity, however^ 
the portion of the hair concerne<i apparently appropriates any available space in 
the immediate vicinitj^ for enlargement. This may result in change in diameter, 
change in direction of growth, or any other of the many difieront types of abnor- 
malities. The need for such adaptation upon the part of a single hair, and con- 
8(H|uently the probability of abnormality formation, will be gixjator with increasing 
density of the hair mass. 

470. Dry Raw Cotton: Spontaneous Heating in Air. By G. A. LeRoy. 
(BuH, Boc. Ind. MnlhouM, 101, 1935, p. 123. Abstr. from Summ.. of Curr, Lit., 
XV., 8 , 1935, p. 201.) Kaw^ cotton that has beem dried at temperatures between 
50*’ and 110^ and cook?d in the absence of air absorbs moisture and undergoes 
a rise in tcmptjrature of about 20*'" on ex|x>siire to air of normal humidity. No 
increase in weight or rise in tc?mperatun^ is observed on expK>pure to dry air. 
The oonolusiou is drawn that the rise in temperature is due to hydration of the 
cellulose and not to any action of atmospheric oxygen on the fibre. 

471 . Studies of Variations in the I^ystcal Properties of Cotton. By 
K. Sen. (Lyallpur, 1934.) A study of variations in the physical properties of 
cotton fibres induced by (a) t he position of seeds in a lock; (b) climatic changes 
during the season; (c) cultural operations; and (d) ginning. 

478 . Cotton Stapling Apparatus. (Ind. Cent. Cott. Coram., Bombay, India. 
E.P. 420,960 of 14/5/34: 11/12/34. Abstr. from Sujnm. of Curr. Lit., xv., 2, 
1935, p. 31.) A method of determining the mean fibre length of raw cotton or 
Other textile fibres consists in taking a representative sample of the fibres, 
combing it out, selecting therefrom a bunch of fibres with aligned ends, the ends 
of uneven length being all at the further end of the bunch, cutting off a measured 
length of the bunch from the aligned end and also a measured length from the 
Centre of the bunch by dividing the bunch at two points, thereby forming three 
groups, weighing the throe groups separately, and calculating the average length 
of the uneven ends in the third group by comparing its weight with the weight and 
known lengths of the first group, and adding^this calculated length to the known 
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lengths of the first group and the middle group to giYo the mean length of the 
fibres in the bunch. The mean weight per unit length of the fibres is determined 
by first ascertaining the moan length by the above method, then counting the 
number of fibres in the sample, and finally dividing the total weight of the three 
groups by the mean length and by the total number. Apparatus for ascertaining 
the mean fibre length and/or the mean fibre weight per unit length by the methods 
described comprises a slide bed, a carriage mounted on the slide carrying a tweeamr 
thereon, means for causing the tweezer to engage and hold the fibres securely, 
means for traversing the carriage on the bed to draw out fibres from a sliver 
and/or to draw said fibres through a comb or combs, at one end of the slide bed. 
A cutting device in the shape of two cutting knives or razor blades mounted in 
such a manner that they will cut the stretched bunch of fibres simultaneously 
along two paralkil lines at the desired distance apart is provided. 

478. Standard Cost Control for Cotton Spinning. By J. Ryan and J. S. 
Taylor. (Pubd. by the Harlequin Press Co., Ltd., Manchester. Prices 5s. net. 
Abstr. from J. Text, Inst., xxvi., 2, 1935, P26.) The authors have written an 
exhaustive treatise in which they reveal an intimate knowledge of the technique 
of cotton spinning and accountancy. It is a mine of information to the student, 
and full of suggestions to tlie more advanced who may wish to assemble details 
of costs with greater accuracy. 

474. Nbp Formation in Carding. (Text. WeeMy, xv., 388, 1935, p. 322.) The 
writer states that “ to avoid neps the film of cotton on the cylinder must be kept 
as thin as pc^ssible, and a way of doing this is to set the doffer closely to the cylinder. 
It is also clear that the fact of neps being found centred on seed-coat, etc., does 
not necessarily absolve the carder from blame or throw responsibility on to 
the cotton, as at first sight such an observation would do. This is a point of 
first importance to those engaged on the thankless task of delving into the causes 
of defective production, and must be taken carefully into consideration before 
condemning the cotton when neppy webs ari.se, particularly on changing over 
from the coarser to the finer cottons.’* 

476. Some Aspects of HuMiDii'iCATroN relating to Cotton By 

J. H. Hall. (Text. Weekly, xv., 367, 1935, p. 17.) A report of a lecture giving 
brief aocounts of instruments for measui’ing humidity, the effect of humidity 
on cotton fibre, and different methods of humidifying. 

476. SiMPiJFiED Cotton-Spinning System. (Revue Text., 82» 1934, p. 787, 
Abstr, from J. Text. Inst., xxvi., 2, 1936, A72.) In the system describe it is 
possible to work mixtures of inferior quality cotton with cotton of long staple. 

477. American Cotton Mill Increased I^oddction Experiments. By 
R. C. Nyman. (Mech. Eng., 67, 1936, p. 73. Abstr. from Summ. of Curt. 
LU ., XV., 7, 1935, p. 191.) At the Pequot mills (U.S.A.), five years ago, the 
management and labour union entered into a plan for co-operation in reduoing 
jB^duction costs. A Joint Research Committee of mill and union executives, 
with a joint research staff under its direction, was established. Its purpose 
was twofold : (a) To discover to what extent the job assignments of the worlmrs 
could be increased; (6) to devise new labour-saving methods, etc. In its first 
set of problems it bad limited and temporary sucoess, but on ap|aoaching the 
second set there was resistance from both workers and management. The labour 
extensions yielded an annual saving in labour expense of approximately |200,000, 
whilst at the same time average wages were increased by 16 per cent,, operating 
and working conditions wore improved, and dismissals were oonfined to temporaiy 
workers. The antagonism of the workers steadily increased, however, airf the 
situation was further complicated by the depression in 1931 and aftermrds, 
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K^tioh forced the management to further economies. The outcome was a strike, 
and a promise by the management that no labour extension research would take 
place for two years. 

478 . SpnmiNG and Peeparation or Warp Yarn prom Oomras Cotton. 
By S. Taylor. (Text. Weekly^ xv., 361, 1935, p. 133.) In order to demonstrate 
the suitability of a short-stapled Indian cotton of the Oomras type for spinning 
and manufacturing, an experiment was carried out by the British Cotton Industry 
Research Association at the request of the Lancashire Indian Cotton Committee. 
The results showed that under normal mill conditions for coarse counts employed 
in the experiment it was possible to spin satisfactorily from this Oomras cotton 
a suitable warp yarn of 12*8 counts for the specified cloth, and that no serious 
difficulty was expesrienced in weaving which could be attributed to the methods 
used for winding and beaming. 

479 . Studies in the Sampling of Yarns for the Determination of Strength. 
Pt. II. Experimental Sampling and Significance of Estimates of Single 
Thread, Lea, and Ballistic Methods of Testing. By D. P. Kapadia. 
(J, Text Imt, xxvi., 1, 1935, Tl.) 

[CJ. Abstr. 816 of this volume.] 

480 . Where 700 Million Lbs. of Cotton Co. (Text. Weekly, xv., 878 , 1935, 
p. 453.) The motor and cycle tyre business absorbs 500 to 700 million lbs. weight 
per annum of cotton. It is a stupendous development in a branch of trade 
that did not exist before John Dunlop made the first pneumatic periphery for 
road travel. The first tyre was made by David Moseley and Sons, Ltd., Ardwick, 
Manchester. In several other ways the automobile and allied trades use vast 
quantities of cotton — for broke linings, waterproof goods, radiator hose, etc. 

Although tyres are usually regarded as rubber manufactures, cotton is actually 
the predominant constituent in weight, volume, and value. Cotton has long 
since proved itself the best resister to the heat required during the vulcanizing 
process, and with the ever-increasing number of motors and cycles coming on 
the roads, there is no likelihood of any decline in the 700 million lbs. of cotton 
consumption, not even with the huge mileages obtainable from modern tyres. 
Today the cotton industry can siipply cotton cord that will last for 100,000 
miles, or even more. Cord foundations are the universal vogue, and it is said 
that speeds have increased 80 to 100 per cent, since the developments m usage of 
cotton cords compared with the days when the tyre makers insisted on square- 
woven fabric. 

481 . Cotton as a Raw Material for the Rubber Industry. By W. H. 
Reece. {Tram. LR.I., 10 , 1934, p. 101. Alistr. from J. Text Inst, xxvi,, 
2, 1934, A81.) A lecture dealing with the use of cotton in belting and hose 
monuiaoture. 

488 . Cotton Pabeios for the Rubber Industry. By F. Chadwick. (Tram. 
LS I., 10 , 1934, p. 114. Abstr. from J. Text. Inst, xxvi., 2, 1935, A81.) The 
physical properties of various growths of cotton are discussed, and the tests 
applied to raw cotton described. The factors influencing the design of fabric 
suitable for use in belting, tyre and hose manufacture arc considered. 


LEGISLATION. 

488 « Australu; JRatc Oottm Bounty Act, No. 22 of August 4, 1934. Provides 
lor the payment of bounty on the production of raw cotton, and for other purposes. 

Bate Cotton Bounty Act, 1934. (Commonwealth of Australia Gazette, Novem- 
ber 1, 1934.) A notification by the Minister of Trade and Customs, dated 
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October 26, 1934, states that a Cotton Supplies Committee has been eetablii^ied 
to advise the Minister of Trade and Customs on matters oonoerned with the 
administration of the Raw Cotton Bounty Act, 1934, and related aspects of the 
Commonwealth Government’s cotton }>olicy. 

Raw Cotton Botmty Aci^ 1934. {Commonwealth of Australia GazeUet January 
24, 1935.) A Prf)clamation of the Governor-General of the Commonwealth of 
Australia, dated January 23, 1935, and cited as Customs Proclamation No. 2S6, 
fixes the first day of February, 1935, as the date on which the said Act shall come 
into force. 

Statutory Rules, 1935, No, 12, dated February 20, 1935, give the regulations 
governing claims for bounty on raw cotton. 

484. Nyasaland: Cotton Ordinance, 1934 (No. 16 of 1934, dated October 24, 
1934). An ordinance to secure and maintain the production of the highest 
quality of cotton, and in general to regulate and control the cotton industry. 


TRADE, CO-OPERATION, ETC, 

485. The World’s Cottok Position — III. By J. A. Todd. (Trop, Agriculture, 
xii., 4, 1935, p. 104.) Changes that have occurred in the situation since the 
second article was written art^ brought up to date, and the oflPects of recent 
developments on the Empire cottons are discusacMi. 

[Cf. Abatr. 330 of this volume.] 

486. A Review of the World Textile Industry. By A. Niemeyer. (TesU, 
Rec., lii., 823, 1935, p. 63.) Deals with the position in Great Britain, the European 
gold block countries (iVanco, Italy, Switzerland, Holland, Belgium, Poland) 
and Japan. 

487. Pioneers op the Modern Aqe: Lancashire’s Contribiitpion to InduItey. 
By W. H. Brindley. {Tinm Tnuie and Eng,, March, 1935, p. xxxviii.) Brief 
accounts of the inventions of John Kay, Richard Arkwright, Osborne Reynolds, 
and Ferranti. 

488. Tendencies in JjAncashiue: New Era in Sight. By J. Bennett Storey. 
{Times Trade and Eng,, ManJi, 1935, p. v.) The two problems before the 
county arc the adjustment of th(^ cotton industry in face of increased com- 
petition, and the necessity of further development of other industries, though 
these latter are much larger than is usually supposed — only some 56 per cent, 
of workers Ixurig employed by cotton, coal-raining and engineering. 

489. The Lancashire C/Otton Industry. By W. H. Catterall. (Times (Trade 
and Eng,, March, 1935, p. xxiv.) Deals with the national economic importance 
of the industry. 

490. Raw Cotton; Buying ani^ Selling. By H. C. Bames. (Times Trade and 
Efig,, Marcli, 1935, p. xxiii.) simple and clear account of the serviced rendered 
to the cotton industry by the Liverpool and Manchester raw cotton markets. 
The author pays tribute to the valuable assistance afforded by the British Ootton 
Growing Associat ion, which was formed to encourage cotton growing in Bdtiah 
countries, and also by the Empire Cotton Growing Corporation, which since the 
War has been resjwnsible for finding suitable cotton-growing areas, the best 
kinds of cotton, and pest control. The work is described as having been of 
enormous value to Lancashire and not less so to British oountrieB overseas, in 
that it has inspired Egypt and India to establish their own oiganiaatiohS for 
Bimilar efforts. The value of the work carried out by the British Cotton Xndiiitty 
Iteaeorch Association is also stressed. 
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^1. Fojmcastiko Raw Cotton Prions. By W. H. Slater. {Teact, Weekly, 
XV., Nos. 359 and 363, 1935.) The fifth paper of this series is headed “ Theory 
Compared with Fact,** and indicates where Method “A ’* can go wrong. The 
sixth article deals with Method “ B,*’ an analysis of the current cotton situation 
from week to week. 

[Of, Abstr. 171 and 328 of this volume.] 

#92. Intbrnational Congress for Scientific Management. We have received 
from the Federation of British Industries a notice of the Sixth International 
Congress for Scientific Management, to be held in Ix)ndon from July 15 to 20, 
under the patronage of H.R.H. The Prince of Wales. Management has never 
previously been the subject of a large conference in this country, and special 
attention is drawn to it. Programmes and membership forms can be) obtained 
from the Secretary of the Congi'ess at 21, Tothill Street, S.W. 1. 

MISCELLANEOUS. 

# 08 . Report on Tests in Australia of Sb(X>nd 15-Ton Motor Transport 
Unit. (Issued by the Oversea Mechanical Transport Directing Committee, 
King’s Bldgs., Dean Stanley Street, S.W. 1, 1935.) Motor transport units of 
this type, consisting of an eight-wheeled tractor fitted with a 130 h.p. Diesel 
engine, carrying 3 tons, and two eight-wheeled trailers carrying 6 tons each, should 
go far towards rendering it unneoeesary to build any further railways in un- 
developed areas until sufficient freight has been worked up by this means to ensure 
that u new railway would pay its way from the day on which it was opened. By 
spreading the load over three vehicles, having in all 12 axles, it is possible to 
restrict the maximum laden axle load to 2J tons, thus reducing road wear to a 
minimum. 

The second unit produced by the C/ommittee has recently completed a test, 
oonduotod under oommeroial running conditions, of over 9,000 miles in the centre 
of Australia, using Alice Springs in the Northern Territory as a base, over roads 
that in the majority of oases were mere tracks. The surfaces varied from deep 
sand and plains covered with loose atone, to heavy sandy creek crossings, black 
soil, and deep mud after rains, and the tem])erature was at times tropical. The 
unit, however, continued at work hauling its pa5dng load of 16 tons at times when 
only the lightest motor vehicles of the ordinary type could keep the road. Only 
two mechanical breakdowns were experienced, despite the severity of the test, 
both occurring to standard parts, and neither of serious importance. The fuel 
consumption averaged 316 miles per gallon of Diesel oil, and the speed 12-87 miles 
per hour over the entire distance. These figures were most satisfactory consider- 
ing the 81,933 ton-miles involved and the cross-country conditions of operation. 
It was found possible to cover up to 170 miles a day at an average speed of 17*45 
miles per hour when lightly loaded on return journeys. On some of these journeys 
the fuel consumption averaged 4*6 miles per gallon. The cost per net ton-mile 
at which the unit worked during the 29 weeks’ tests was 3*70d., which is far 
lower than that attained by any other motor vehicle working under average 
oversea conditions after providing adequately for overhead charges. The trials 
are considered to have been a great success, and the satisfaction of the Australian 
Government in the performance was expressed by their purchase of the unit. 

The CSommittee have prepared the preliminary design for a unit, built on 
similar lines, to carry a useful load of 30 tons, with a laden axle load of 4J tons, 
smd hope that the necessary finance will be made available to enable such a unit 
to be built and tested. 
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PERSONAL NOTES 

OFFICERS ON LEAVE. 

When an ofl&oer of a colonial Department of Agriculture (or of the allied 
departmento of Irrigation, Transport, etc.) comes “ home ** on leave, ho usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora* 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, winch are on the 
Fourth Floor of King’s Buildings, Dean Stanley Street, Millbank, S.W. 1. 

At the date of writing the followng officers are on leave, or will shortly be 
arriving in England from cotton*growing countries ; 


British Guiana 

... 



... Mr. L. D. Cl care. 

Ceylon 




... Mr. R. R. Foilett. 

,, ... 




... Mr. A. W. R. Joachim. 

Fiji 


• « . 

. . . 

... Mr. B. L. Field. 

,, ... ... 




... Mr. C. R. Turbet. 

Gold Coast 




... Mr. W. H. Beckett. 

>♦ 99 




... Mr. W. F. Gwilliam. 

ft >9 T ‘ * 




... Mr. C. W. J. Line. 

*> »• • • • 




... Mr. T. Lloyd Willis. 

»» 99 • • • 


. . . 


... Mr. F. A. Robb. 

9 9 99 * • • 




... Mr. J. M. Wani. 

»» 99 




... Mr. J. M. Wingate. 

India 




... Dr. W. Bums. 

,, ... 



... 

... Mr. J. B. Hutchinson. 

,, ... 




... Mr. W. J. Jenkins. 

,, ... 

. . . 



... Mr. P. B. Richards. 

,, ... 


... 

... 

... Prof, W. Roberts. 

Kenya Colony 

... 


... 

... Mr. V. A. Bicfeley. 

»» 99 

. , . 


... 

... Mr. S. Gillett. 

9 9 

. , . 


... 

... Mr. A. J. Kemp. 

»f 99 


... 

... 

... Mr. T. Y. Watson. 

9 9 99 

... 

... 

... 

... Mr. H. Wolfe. 

Nigeria 



. . . 

... Mr. H. C. Doyne. 

ff • » * 

. , . 

. . . 

. . . 

... Mr. 0. T. Faulkner. 




... < 

.. Mr. A. V. Gibberd. 

99 • • • 



... . 

.. Mr. J. L. B. Kincaid, 

99 « • • 

. . , 


... 

.. Mr. J. K. Mayo. 

9$ * * * 


• . • 

« . • 

... Mr. E. H. a Smith, 

99 . # * 

. . . 

* • • 

... 1 

... Mr. R, Turner. 
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Nya«aland 

$f ••• ••• 

4 .. # 4 . .»• 

Mr. A. G. Beattie. 

... Mr. J. D. Brown. 

Mr. C. Smee. 

Mr. A. E. Trotman. 

Northern RhodeBia 

Mr. W. Allan. 

** »» ••• 

Mr. 1. W. M. A. Black. 

Sierra Leone 

Mr. R. R. Glanville. 

Sudan 

»» * * • • • ’ • * • 

... ... Mr. M. A. Bailey. 

Mr. H. E. King. 

Tanganyika Territorj^ 

•> »» • • • 

Mr. B. J. Hartley. 

Mr. T. S. Jervis. 

»» »» . . • 

9t »» ... 

»» »♦ • ‘ . 

Mr. R. D. Linton. 

... ... Mr. G. Milne. 

Mr. J. Robertson. 

Uganda 

f > * • • • • • • • • 

Mr. G. W. Nye. 

Mr. A. L. Stephens. 

West Indiofl 

ft ft • • • • • • 

Mr. F. McG. Bain. 

Mr. W. E. Bassett. 

»i ft • • • ... 

tt ft ‘ . • • . . 

Mr. F. Stell. 

Mr. R. 0. Williams. 

Sir Geoffrey Evans, Prlnci{>al of the Imperial College of Tropical Agriculture, 
Trinidad, and Controller of the Corporation’s Research Station in that island, is 

on leave in this country. 


The following officers of the Corporation’s staff abroad are on leave, or will 

shortly be arriving in England : 


Fiji 

Mr. R. R. Anson. 

Nigeria 

Mr, G. Browne. 

Northern Rhodesia 

Mr. A. G. Bebbington. 

South Africa 

tt tt 

Mr. 1>. MacDonald, 

Mr. E. 0. Pearson. 

Swaziland 

Mr. H. Hutohinson. 

Sudan 

tr • • • • • * • • • 

Dr. H. Greene. 

Mr. R. L. Knight. 

West Indies 

Dr. S. C. Harland. 

»» ... ... 

Dr. T. G. Mason. 

Mr. R. A. Silow. 


•J'i 
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BY 

SIR HARRY LINDSAY^ K.C.I.E., C.B.E., 

Director, Imperial Institute. 

I.-TECHNICAL WORK: INTELLIGENCE AND 
INVESTIGATIONS. 

The principal objects of the Institute on its technical side are briefly: 
to act as a clearing-house for the collection and dissemination of 
infonnation relating to the sources, production, uses and marketing 
of raw materials; to conduct preliminary investigations of Empire 
raw materials with a view^ to determining their value in industry, 
and to advise on the production of materials for wLich a remunera- 
tive market can be found. 

This work is carried out by two Departments, the Plant and 
Animal Products Department and the Mineral Resources Do])art- 
ment, each of which includes an Intelligence and Investigafions 
Section and has an Advisory Council and Technical Comiriittoes 
associated with it. The following summary of activities refers to 
the work of the Plant and Animal Products Department as being 
the Department more directly concerned with cotton cultivation and 
allied agricultural questions, but the Mineral Resources Department 
is organized on the same lines and carries out similar work in its own 
sphere. 

The Advisory Council of the Plant and Animal Products Depart- 
ment consists of official representatives of the Dominions, Colonies 
and India and of leading scientific, technical and commercial authori- 
ties. Its functions are to advise on all matters relating to the 
utilization of plant and animal products and to initiate schemes of work 
which might be undertaken by the Institute. In order to facilitate 
its work the Council has appointed a number of representative 
Advisory Technical Committees, each of which deals with a 
XII. 4 19 
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special subject — e.g., Vegetable Fibres, Oils and Oilseeds, Essential 
Oils and Besins, Hides and Skins, Timbers, etc. Each of these 
Committees includes scientific and technical authorities, as well as 
representatives of the trades and industries concerned in its particular 
group of products, and in every case the Chairman is a member of the 
Advisory Council. 

The association of the Advisory Council and Technical Committees 
with the Investigations and Intelligence sections of the Department 
constitutes an efficient organization for dealing authoritatively with 
all questions connected with the development of Empire raw materials 
of plant and animal origin. Many important problems have been 
jointly investigated and a number of valuable Keporta have been 
issued, including Empire Fibres for Marine Cordage; Empire-grown 
Sisal and its importance to the cordage manufacturer; Indian (Sann 
or Sunn) Hemp, its production and utilization ; Production of Tung 
Oil in the Empire; the Collection of Reptile Skins for commercial 
purposes, with reference to the possibilities in Empire countries; 
the Drying of East African Hides, with reference to the prevention of 
blister; Grading Rules and Standard Sizes for Empire Hardwoods 
intended for shipment to the United Kingdom. 

Intelligence* 

The work of the Intelligence Section relates chiefly to the 
collection and dissemination of information of a technical and 
commercial character regarding the sources, production, uses and 
marketing of raw materials ; and the answwing of enquiries received 
on these subjects from all parts of the Empire. 

In order to deal efficiently with this branch of the work it is 
essential that the fullest information should bo available regarding 
developments in the production and utilization of raw materials not 
only in the British Empire but also in foreign countries. This is 
ensured by the systematic indexing of the literature on the subject, 
including Reports and other publications of Government Depart- 
ments, periodicals and trade journals, both British and foreign. 
The index has been in existence for over thirty years, and some idea 
of the work involved in its maintenance is indicated by the fact that 
the number of serial publications regularly looked through in the 
Plant and Animal Products Department is now 1,180. 

The principal medium for the dissemination of information 
relating to raw materials of plant and animal origin is the quarterly 
Bulletin of the Imperial InstitiUe. This publication constitutes a 
record of progress relating to agricultural, mineral and other 
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industries, with special reference to the utilization of the raw 
materials of the Dominions, Colonies and India. Each number 
includes records of the principal investigations conducted at the 
Institute, special articles and notes, a summary of the results of 
current research conducted by Government Technical Departments 
overseas, a classified bibliography of publications received in the 
Institute’s library during the preceding quarter, and notices of 
recent literature. 

Requests for information on raw materials and their utilization 
reach the Institute from practically every country of the Empire, 
from Government Departments, firms and individuals. They relate 
to a wide diversity of products, and their nature and scope can best 
be illustrated by a few examples representative of diiBferent classes of 
enquiry. 

(1) 2he Commercial Position of Overseas E'mpire Products and the 

Prospects of Marketing Supplies in the United Kingdom, 

Recent enquiries under this head have included the possibility 
of exporting passion fruit juice from Southern Rhodesia; the 
utilization of unmarketable surplus cattle hi East Africa for the 
manufacture of animal by-products, and the prospects of marketing 
the latter; the suitability of British Honduras chicle for the 
manufacture of chewing-gum in comparison wdth the Mexican 
product; the possibility of increasing the overseas market for olive 
products (oil, soap, etc.) from Palestine; the prospects of marketing 
a concentrated pyrethrum extract from Kenya ; tiie market for shark 
skins, shark -liver oil and other products from Australia, South Africa 
and Seychelles; the marketing of preserved ginger from Burma. 

(2) Methods employed in the Cultivation of Crop Plants and in the 

Collection and Preparation of Products for tJie Market, 

Such enquiries have included the possible production in Empire 
countries of the special types of tobacco loaf required for the West 
African market; the cultivation of Perilla seed in the Sudan; the 
growing of the tree Rhamnus purshiana in Kenya for the production 
of cascara bark; the export of oranges from Sierra Leone, and the 
methods adopted in citrus-growing countries for colouring the fruits ; 
the cultivation of stramonium leaves in Rhodesia; the preparation 
of raisins and sultanas in Kenya; the characters of the corosos palm, 
and the uses of the nuts as vegetable ivory, in connection with the 
possible cultivation of the palm in Malaya. 
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(3) Particulars of Machinery cyr Factmj Plant required in the 

Preparation of Plantation and other Products for the Market 

In these cases manufacturers are consulted and estimates for the 
necessary equipment obtained. Recent enquiries of this group 
have related to the preparation of coir and coir yarns in Kenya 
and Seychelles; the production of split peas in Canada and the 
West Indies; modern plant for the manufacture of ghee in Nigeria 
and machinery for making cans for packing it; equipment for the 
production of grape fruit juice in Dominica from culled fruits; the 
preparation of essential oils in East Africa and elsewhere, with 
particulars of stills suitable for the purpose; machinery for making 
dried egg products. 


Investigations. 

The Investigations Section is equipped with laboratories specially 
adapted for the chemical and technical examination of raw materials, 
with a view to determining their composition and value and the 
possibility of their industrial utilization. 

The requests for investigations come from all parts of the Empire, 
particularly from the Colonies, and are mainly received from Depart- 
ments of Agriculture and Forestry. The samples forwarded for 
examination include products from wild plants indigenous to the 
country; products which are being grown experimentally with a view 
to the subsequent introduction of the crop on a commercial scale; 
and products resulting from experiments carried out with a view 
to the improvement in the quality and value of crops already 
cultivated. 

The samples comprise many different classes of materials, such as 
fibres and paper-making materials; oils and oilseeds; essential oils 
and materials yielding them; gums and resins; foodstuffs and 
fodders, including teas, coffees, peas and beans, starches, etc,; 
tobacco; tanning materials; drugs and insecticides; and many other 
miscellaneous products. 

The large majority of the investigations are carried out in response 
to definite requests for information regarding the material in question 
— C.J., its composition and quality in comparison with the same 
material from other sources ; the purposes for which a new or little- 
known material could be used; or whether new uses can be found 
for an already known material. In order to answer these questions 
laboratory investigations, sometimes includmg small-scale technical 
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trials, are necessary in the first place, and in the light of the results 
obtained manufacturers and merchants can be consulted as to the 
commercial possibilities. In suitable cases arrangements can be 
made for a trial on a manufacturing scale. 

The following summary of the investigations carried out during 
1984 will illustrate the varied character and sources of the samples 
submitted : 

The fibres included: Sunn hemp from India and Uganda; Agave 
amaniensis fibre from Tanganyika; sisal from India; hibiscus fibre 
from the Sudan; coir from Seychelles; Hedychium fibre from British 
Guiana; ramie from Uganda; kapok from New Guinea, and Bombax 
floss from Kenya. Among the paper-making materials investigated 
were samples of Pinus and Cupressus woods from South Africa 
and Southern Rhodesia, and of Typha latifolia reeds from 
Australia. 

The oils and oilseeds examined during the year included: Tung 
nuts and oil from Burma, Cyprus, Nyasaland and Australia; Aleurites 
montaJia nuts from Burma, Ceylon and Hong-Kong; ground-nuts 
and ground-nut oil from St. Vincent, Kenya and the Sudan; mustard 
seed from Tanganyika; castor seed and oil from St. Vincent and 
Nyasaland; coconut kernels from Seychelles; candle-nuts and 
Ximenia nuts from South Africa; olive-oil soap from Palestine. 

Much interest is being taken at the present time in various parts 
of the Empire in the production of essential oils, and the numerous 
samples submitted for examination included: Geranium oils from 
South Africa, Northern Rhodesia, Kenya and Ceylon; lemongrass oils 
from Kenya, Uganda and Seychelles; Cymbopogon, Zanthoxylum 
and peppermint oils from Kenya: .Eolanthus oil from Northern 
Rhodesia; citronolla, palmarosa and cinnamon root bark oils from 
Seychelles; Ocimum oils from Seychelles and the Sudan; lime oil 
from Trinidad ; and pimento leaf oil from Jamaica. 

The foodstuffs and fodders examined included: beans from 
St. Helena and Nigeria; peas from Tanganyika; canna and banana 
flours from Ceylon; zamia starch from British Honduras; cassava 
products from India and the Sudan; ginger from Nigeria, Uganda 
and Ceylon; and series of feeding-stuffs from South Africa and 
Sarawak. 

Among the drugs and insecticides investigated were: aloes from 
the Sudan; papain from Palestine; Mundulea roots from South Africa; 
Dolichos tubers and solanaceous plants from Kenya; Psyllium seeds 
from Cyprus; Derris roots from Seychelles; and Artemisia plants 
from^Kenya and the United Kingdom. 
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IL— WORK OP THE IMPERIAL INSTITUTE IN RELATION 
TO COTTON CULTIVATION IN THE EMPIRE. 

The development and progress of cotton cultivation in countries 
of the British Empire are now being ably supported and encouraged 
by the Empire Cotton Growing Corporation, but at the beginning of 
the present century the Empire produced very little cotton suitable 
for the needs of Lancashire, the Indian staple being too short and 
coarse for spinning by the machinery then in general use. 

The danger to which the British cotton industry was exposed by 
its dependence on tlie United States led manufacturers to consider 
the possibility of obtaining supplies from other sources, and in 1901 
at the annual dinner of the Oldham Chamber of Commerce an 
important discussion took place on the necessity of securing increased 
supplies for Lancashire spinners. At a subsequent meeting a special 
Committee was appointed, which at once proceeded to make enquiries 
into the possibilities of cotton-growing in nearly every part of the 
British Empire. As an outcome of these negotiations the British 
Cotton Growing Association was inaugurated in Juno, 1902. The 
movement received the support of H.M. King Edward VIL, who, 
in his speech from the Throne on February 2, 1904, said: “The 
insufficiency of the supply of the raw material upon which the great 
Cotton Industry of this country depends has inspired me with deep 
concern. I trust that the efforts which are being made in various 
parts of My Empire to increase the area under cultivation may be 
attended by a large measure of success.” 

From this time forward a large amount of work on cotton was 
carried out at the Imperial Institute with the aid of a spo<ual grant 
of £2,000 from the Treasury, to be spread over four years from 
April 1 , 1905, and a special assistant (Mr. F* W. Bar wick, now Director 
of the Manchester Chamber of Commerce Testing House and 
Laboratory) with a thorough knowledge of textile research was added 
to the staff. 

Work accomplished by the Imperial Institute from that time 
forward included not only the examination of the quality and defects 
of specimens of cotton submitted by practically all the Governments 
of the tropical Colonies and Protectorates as well as by spinners, 
and the preparation of reports and recommendations on these 
specimens, but in addition the conduct of special investigations con- 
nected with such collateral subjects as the best method of disinfecting 
cotton seed, the identification and treatment of insect and fungus 
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pests which attack the cotton plant, and the analysis of soils on 
which it was proposed to plant cotton. Much advice as to the 
selection of seed, methods of planting, manuring, etc., was given 
to enquirers. The whole of the publications, British and foreign, 
relating to cotton and its cultivation were systematically collected 
and collated for reference, and touch was maintained with foreign 
and Colonial Governments engaged in cotton-growing, and especially 
with the work which was in progress in the French and German 
African possessions. From time to time information likely to be of 
importance to British cotton-growers was printed in the form of 
special articles in the Bulletin of the Imperial Institute. 

Abstracts of the principal reports made by the Imperial Institute 
during the years 1904-7 were published in the Colonial Office 
Miscellaneous Series under the title of “ British Cotton Cultivation : 
Reports on the Quality of Cotton Grown in British Possessions.** 

In 1905 it was decided to hold an exhibition at the Imperial 
Institute, primarily with the object of illustrating and drawing 
attention to the position of cotton-growing in British possessions. 
The staff of the Imperial Institute, with the co-operation of the 
British Cotton Growing Association, was responsible for the arrange- 
ment and description of the exhibits, which included samples of 
cotton grown in British possessions shown in such a manner as to 
indicate their special characteristics and also to illustrate the various 
stages of cotton manufacture and the principal machinery employed. 
In addition to explanatory labels, diagrams and photographs were 
employed to depict the different processes of preparation. 

Tlie exhibition was attended at its opening by H.R.H. the Prince 
of Wales (now H.M. King George V.) and attracted numerous visitors, 
among whom were manufacturers and many persons engaged in 
cotton-planting overseas. The exhibition was also visited by the 
International Federation of Master Cotton Spinners* and Manu- 
facturers’ Associations, which was then in session in London. Many 
of the foreign representatives of the Federation expressed great 
interest in the exhibition and were supplied with particulars of the 
methods of examination adopted at the Institute. In return much 
valuable information was obtained regarding the quality and character 
of cotton produced in foreign countries and also as to the methods of 
cultivation followed. A Handbook to the exhibition was issued 
which included much information concerning the cultivation of 
cotton and the industrial uses of the different varieties. Owing to 
the interest created by the exhibition, a representative collection of 
British-grown cottons and of samples illustrating the processes of 
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manufacture was maintained for many years in the Public Exhibition 
Galleries of the Institute. Numerous applications have been received 
for specimens of cotton for educational and commercial purposes, and 
these have been supplied. 

The work of the early years was continued by the Imperial 
Institute until 1914, w^hen naturally some interruption was caused 
by the outbreak of war. Subsequent to the war the assistance of 
the Institute was less in demand owing to the formation of the 
British Cotton Industry Research Association in 1919 and the 
establishment in 1921 of the Empire Cotton Growing Corporation. 

In recent years, however, the Imperial Institute has assisted the 
operations of the Corporation in various ways, especially in con- 
nection with the experimental work carried out at the Corporation's 
Plant Breeding Station at Barberton, Transvaal, on rotation crops 
for cotton. In the course of these experiments numerous samples 
of foodstuffs, including soya beans, tepary beans, Lathyrxis satiims 
seeds, maize, and sunflower heads and seeds, have been submitted 
to the Institute for analysis, and reports on their quality and com- 
mercial value have been furnished to the Corporation. 

In addition the Institute has recently analyzed a large number of 
samples representing different parts of sunflower, maize, cotton, 
tepary bean and soya bean plants, also produced in rotation crop 
experiments, in connection with an investigation in progress at 
Barberton to ascertain the amounts of various soil nutrients removed 
by each crop. 

lieferen<!e has been made above to the assistance rendered by the 
Imperial Institute in the early stages of cotton cultivation in the 
Empire by carrying out analyses of soils on which it was proposed 
to grow cotton. The examination of tropical soils still occupies an 
important place among the many activities of the Institute. Auxiliary 
to this is the determination of the suitability for local use, or for 
export, of fertilizing materials, such as guanos, phosphates, plant 
ashes, etc., which are frequently forwarded for examination. 

Tins branch of the work of the Institute has been carried on for 
many years, and much valuable information and knowledge conceni- 
ing the composition, potential value, and deficiencies of many tropical 
soils has been accumulated. Increasing importance is being attached 
to systematic soil surveys, and the Imperial Institute has been able 
to assist in the examination of many of the survey samples coUectod 
in various Colonies. 

This work, on account of the nature of the analyses and tests 
involved, is carried out in laboratories of the Minemi Besoinroes 
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Department of the Institute. Soils are not usually regarded as 
mineral resources, but they are complex products of the decomposition 
and weathering of many minerals and rocks, and mineralogical 
examinations, as well as chemical analyses, often give valuable 
information regarding their origin and composition. 

The soils examined at the Institute may bo roughly divided into 
three groups: (1) those sent for analysis in order to determine their 
fertility for crops in general, (2) those sent in order to determine 
their suitability for the cultivation of particular crops, and (3) those 
sent in order that the specific reason for the failure of, or for defects 
in, a particular crop might, if possible, be ascertained. 

The chemical and mechanical analysis of a soil does not always 
solve the problem confronting the agriculturist, but very useful 
information is often obtained. For example, a number of soils recently 
examined at the Institute, and suspected by the sender to be deficient 
in some essential constituent, were found to be quite unsuitable in 
their physical condition for the growth of the crop which was being 
cultivated. In another case, certain soils on which rosette disease 
of ground nuts occurred were examined in order t o ascertain whether 
the composition of the soil had any bearing on the incidence of the 
disease, and though no definite conclusions could bo drawn, a possible 
contributory factor was suggested. Again, a number of soils are now 
being examined in order to determine whether any relation exists 
between tbeir chemical composition and the quality of the deep- 
rooting crops which they bear, and it has been found that the subsoils, 
where the crops are poor, suffer from a deficiency of phosphate. 

With regard to the direct help in this way which the Institute 
has been able to afford the cotton grower, the cotton soils which have 
been examined fall mainly into Group 2, mentioned above, though 
a large number of those in Group 1 are also potential cotton-growing 
soils. To give a few specific instances, soils from Nyasaland, Uganda, 
Nigeria, etc., have been examined in order to determine their suit- 
ability for the cultivation of this crop, and suggestions have been 
made regarding the necessary fertilizers which should be applied, 
in those cases where analyses showed that there were deficiencies in 
essential plant-food constituents. 

Since 1929 the Imperial Institute, in its soil investigations, has 
worked in close co-operation with the Imperial Bureau of Soil Science, 
and the confirmation and advice of their experts is always sought in 
c^ses where recommendations regarding the manurial treatment of 
soils are made. 

1935. 
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BY 

JOHN A, TODD, M.A., B.L. 

Much has been written in recent years about the close connection 
between the price of cotton and the tendency of the growers through- 
out the world, especially in America, to reduce or increase the area 
under cotton according to the actual cash return they receive for 
the crop. In such calculations, however, it must be remembered 
that the price received for the cotton seed is also a factor in the 
economic yield of the crop, and sometimes a more important factor 
than is generally realized. In America a waggon load of 1,500 lb. 
of seed cotton produces approximately a 500-lb. bale of cotton lint 
and 1,000 lb. of cotton seed, but it will be seen from the following 
table that the proportions of the total cash return to the planter 
which come from the lint and the seed respectively have, to take 
only recent years, varied very greatly. 


TABLE I.—ESTIMATED PRICES RECEIVED BY GROWERS FOR 
COTTON LINT AND SEED. 



Prices, 

Total Pric^ Ecceived.* 


Cotton 

8eed 

i Cotton 

Seed 

Total 

Se^ per Cent. 


(Cents 12).), 

( $ per Ton). 

(»• 

(»)- 

(D- 

of Total. 

May 15, 1930 .. 

14*5 

30*61 

2900 

6-12 

35*12 

17*4 

„ 1931 ..j 

8-8 

22*32 

17-60 

4-46 

2206 

20*2 

„ 1932 ..I 

5*2 

9*66 

10-40 

1*93 

12*33 

15*7 

„ 1933 

8*2 

12*00 

1 16-40 

2*40 

18*80 

12*8 

„ 1934 

110 

22*23 

i 22-00 

4-45 

26*45 

16*8 

„ 1935 .. 

12*0 

39*36 

24-00 

7*87 

31*87 1 

i 

24*7 


Thus in the 1984-86 season the drought in America produced a 
great shortage, not only in the cotton crop, but also in the supply of 
hogs (depending on the com crop, which suffered even worse than 
cotton) and therefore of lard, as well as in other vegetable oil seeds, 
with the result that the price of cotton seed shot up to levels that 
have not been seen for many years. 

♦ Based on a yield of 200 lb. of lint per acre and 400 lb. of seed. 
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The reason why the prices of cotton and cotton seed move almost 
entirely independently of each other lies in the fact that the uses of 
cotton seed bring it into a world market in which cotton seed plays 
a relatively small part, and its price is therefore affected largely by 
the supply of all the other commodities which enter into that market. 
It should therefore be of interest to cotton growers to have some 
idea of what these other commodities are and how they compete 
with cotton seed. 

The development of the cottonseed trade, with the extraordinary 
variety of uses to which it is now put, is one of the romances of 
modem industry. At first the seed was regarded in many countries 
almost as a nuisance which cost money to get rid of, unless it could 
be used as manure or sometimes as fuel. Before the War it had 
become one of the stock illustrations of the utilization of by-products ; 
now it is an industry in itself, with a turnover worth probably 
£50,(X)0,000* per annum, and its products are the raw material of 
a hundred trades, from cattle-rearing to soap-making, edible oils 
and artificial silk. 

The general outline of the processes of manufacture must first 
be described. Its nature depends in the first place on the character 
of the seed. American Upland seed and other similar varieties are 
what are known as “ white ” or “ fuzzy/’ owing to the short lint or 
fuzz with which the whole seed is coated, and which is not removed 
by the process of ginning. Egyptian and Sea Island seeds, on the 
other hand, are “ black ” or “ clean ” seeds, having no short lint 
or fuzz except occasionally a small tuft of short green lint on the 
pointed end of the seed. In America, therefore, it has always been 
customary to put the seed through what practically amounts to a 
second ginning process called “ delinting,” and the short lint thus 
obtained is what is known as “ linters.” These used to be regarded 
as of comparatively small commercial value, being fit only for such 
purposes as gun-cotton or blotting-paper, or for mixing with waste 
cotton in spinning low-count yams; but they constitute quite a 
considerable proportion of the American crop — say , 1,000,000 bales — 
and it is a curious fact that the amount of the linters crop does not 
vary in proportion to the lint crop. On the average of the last ten 
years, however, the linters crop was about per cent, of the whole 
crop. A similar process has for many years been applied to Indian 

* The world’s cotton crops now amount to about 25 million bales of 500 lb. 
Every bale of cotton lint represents roughly 1,000 lb. of seed, so that the total 
cottonseed crop must be about 12 million tons, with an average value of, say, 
£4 per ton. The value of the finished products is of course much larger. 
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cotton seed or Bombay seed, as it is generally called in European 
markets, as well as to Chinese, Eussian, Brazilian and African cotton 
seed. Even after delinting, however, the greater part of the short 
fuzz still remains on the seed. Since the War an important new use 
for linters has been as the raw material of artificial silk, though this 
use has not yet been fully developed in England owing to the high 
cost of securing the necessary cleanliness or cellulose purity of the 
product. The best linters are now worth rather more than half 
the price of American Middling cotton, but lower grades go to much 
smaller prices. 

The next process in the case of American seed is decortication, 
which consists practically of cutting or cracking the seed so as to 
separate the kernel from the husk, with the fuzz which still adheres 
to it. In Egypt and in Europe (except where seeds of the American 
type are handled) the whole seed is crushed without separating husk 
and keniel, and Bombay seed is treated in the same w^ay as Egyptian. 
In China, where cottonseed crushing began only about 1910, the 
American methods are followed, and the same applies generally 
to the Eussian crop, most of which is now of the American type of 
seed. 

The meal or crushed kernel, or the w^hole seed crushed, as the 
case may be, is then heated by steam in an enormous kettle, after 
which it is put into bags or wrapped in cloths in an oblong shape; 
it is then pressed in hydraulic presses of great power, thus extracting 
the oil and at the same time giving to the remainder the peculiar 
form in which it is so well knowm as cake for cattle-feeding purposes. 
There is now an alternative method, known as the Expeller process, 
of extracting the oil from the crushed seed by forcing it through a 
tapered cylinder by the action of a heavy rotating screw. In this 
machine the residue or cake is thrown out in a broken condition, 
and is known as Expeller cake. 

The crude oil from the presses is refined by various processes, 
chiefly based on the use of caustic soda, and is used either as edible 
oil or for soap-making, according to its quality. In the case of 
Egyptian oils made from undecorticated seed, a small quantity of 
dark resinous matter exudes from the husk in the crushing process, 
which darkens the colour of the oil and gives it a peculiar flavour. 
To remedy this it is necessary to use stronger chemicals in refining 
the oil, but until the discovery of the deodorization process about 
1910 it was never possible to eliminate the peculiar flavour entirely, 
and this seriously handicapped the use of these oils for edible purposes. 

The black grease or refuse of the oil-refining process goes through 
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various further processes, by which still other by-products, such as 
glycerine and white candle grease, are taken from it. The residue 
is at last reduced to the consistency of pitch, and in this form it is 
spread upon brown paper with a thin layer of coarse cotton fibre 
on its surface, thus forming the familiar waterproofed wrapping 
paper in which many forms of textile and other goods are packed, 
especially for export. This pitch is now also used for insulating 
covered electric wires. There is also another refining process by 
which a cheap form of soap (useful for textile purposes) is produced 
directly. 

In view of the predominance of the American crop in the world’s 
cotton supply, American cotton seed still supplies the bulk of the 
cottonseed oil trade. It is chiefly manufactured in the United 
States, and is largely consumed in that country, as well as being 
exported to all parts of tlie world in normal seasons. A considerable 
quantity of cottonseed meal is also exported, but the cake is mostly 
consumed in the United States. The Egyptian crop is partly crushed 
in Egypt, though the greater proportion of it is exported in the 
form of seed to European ports. Some of the Bombay crop is also 
exported, chiefly to the United Kingdom. France and Germany 
used to take a considerable share of the Egyptian crop, but since the 
War England has taken the lion’s share, and since 1931 the Continent’s 
share has been very small. 

Tlie English cottonseed industry is centred in Hull, Liverpool 
and London, with a considerable trade also in Glasgow% Leith and 
Bristol. It used to be confined practically to Egyptian and Bombay 
seed, Egyptian being more than half of the total, but in recent years 
increasing quantities of Empire seed from East and West Africa and 
also of Brazilian white seed have been coming to the United Kingdom. 
Egyptian black seed, however, still forms the bulk of the U.K. 
trade. The finished products must, of course, face the competition 
of those of the American industry. 

In discussing the relative value of different oil seeds it is necessary 
to keep in view the tw^'o main products of the seed — namely, oil and 
cake. Thus, as regards the quality of the oil produced, the American 
method was superior for the production of high-class oils ; the removal 
of the husk or shell by decortication and the use of the crushed 
kernels alone for the production of oil produced a finer quality of 
oil than could be obtained by crushing the wdiole seed. Accordingly, 
the standard grade of American sweet oil, known as ** Prime Summer 
Yellow/’ used to represent the highest quality among the world’s 
cottonseed oils, while the Egyptian came next and Bombay last. 
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The application of the American method of decortication to other 
varieties of white seed in England has, however, produced oils quite 
equal to the American. 

The market for cottonseed oil is highly complex or composite, 
alike from the side of supply and of demand. Cottonseed oil enters 
into two formerly distinct markets which may be generalized as 
edible oils and soap fats, and in each of these fields it had competitors 
innumerable. Thus, as edible oil, it had to find its place in a long 
list containing all the animal fats, lard, and even butter itself, as 
well as all the other edible vegetable oils, especially olive oil. In 
this branch of the market American cottonseed oil, until before the 
War, stood almost alone. Egyptian oil, owing to the peculiar flavour 
above referred to, was so far behind the American as to be hardly 
a competitor at all, while Bombay cottonseed oil was not regarded 
as possible for edible purposes. Bombay oil, along with a number 
of other vegetable oils such as those obtained from linseed, maize, 
soya beans, rubber seed, copra, cocoanut, palm oil, sunflower and 
many others, the very names of which are hardly known to the 
average layman, had their places at various points in the supply of 
vegetable oils; they were mainly used in the soap and candle trades 
and other manufactures, where also until then Egyptian cottonseed 
oil found its chief demand. In this trade the vegetable oils had to 
compete with tallow, whale oil, and othc^r low-grade animal fats, the 
better qualities of which came into the more profitable market for 
edible products. Linseed oil had, of course, its own special market for 
paint mixing, and in this it had practically no competitor, though 
latterly soya bean oil had been tried for this purpose with some 
success. Mineral oils such as petroleum are, of course, an entirely 
separate branch of the oil trade. 

Conditions, however, have altered very materially siiice about 
1910 in all trades into which cottonseed oil enters, and the relative 
position of the different products has been entirely changed. It is 
impossible to enter into these changes here in detail, but on the 
whole they have been in the direction of improved methods of dealing 
with what were fonnerly the lower-grade oils from the edible point 
of view, such as Egyptian and Bombay. In 1910, owing to the 
failure of the usual supply of edible oils and fats, such as olive oii> 
American cotton seed and American hog lard, a great deal of attention 
was devoted to discovering improved methods of handling these 
crops, especially the Egyptian, so as to improve the quality of the 
product from the edible point of view. It must be remembered that 
the chief use of oil for culinary purposes in England is not as oil-^ 
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butter, the most expensive form of animal fat, has always taken in 
England the place filled by oil in Europe — but in some composite or 
made-up form, such as lard, margarine, etc. Until 1910 the makers 
of these goods preferred either animal fats or the finer American 
sweet oil. Bui in 1909 there was an extraordinary combination 
of disastrous shortages in almost every branch of the supply of 
edible oils and fats, with the result that the consumers were forced 
to turn their attention to other sources of supply, and particularly 
to Egyptian oil. The result was a marked change in the position of 
cottonseed oil in the English markets. It was no longer merely a 
soap fat, but also an edible oil (as it had always been in Egypt) and 
therefore able to command a higher price, which was still further 
augmented by the general high level of prices of all edible oils. In 
1911, however, the enormous American crop entirely reversed the 
conditions, and the value of Egyptian oil returned to something like 
its former relative position, while the lower price of American oil 
again made it available for soap-making. 

In the same way, but to a more marked degree, Bombay oil had 
before the War been looked upon in England as quite impossible 
for edible purposes, but in modem industry it is not safe to say that 
anything is impossible, and by about 1910 oil refiners had succeeded 
in producing quite satisfactory edible oils from Bombay seed. 

Many other oils have passed through a similar phase. Thus, 
copra and palmkemel oil were found adaptable (mider pressure of 
unusual demand) for certain edible purposes, especially margarine, 
and even soya bean oil, which at first was classed as only fit for soap- 
making, soon proved a useful substitute for linseed oil, and was then, 
by still further refining, made into good salad oil. 

Again, about 1912 a new process of deodorizing oils produced 
almost a revolution in the supply both of soap fats and edible oils. 
This process, first introduced in America, consisted in blowing super- 
heated steam through the oil, thus removing all objectionable tlavours 
and making it possible to extend enormously the possible sources of 
supply of edible oil. 

Again, a new hardening process was still more of a revolution. 
The original patent was taken out early in the century, but it was 
not until about 1911 that it became possible to apply the new method 
commercially. Broadly, the whole group of oils or fats used to be 
divided into two sections — soft or liquid oils, and hard or solid oils. 
Linseed, cotton, rape, whale oil, etc., belonged to the first group; 
cocoanut and palm oil, etc., to the second group. There was formerly 
a dijfference of nearly £10 per ton betw'een the soft oils and the hard 
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oils in favour of the latter, owing to the fact that a certain propor- 
tion of hard oil had to be used in the manufacture of margarine and 
soap in order to produce a firm product. The new invention was 
based on the discovery that by the removal of certain constituents 
soft oils could be converted into a hard stearine. Thus, linseed oil, 
whale oil and cottonseed oil, when treated by this new process, 
became harder and more solid than even tallow. The cost of the 
process is now about £5 per ton. The result was to draw the two groups 
closer together in value, because of the readiness with which the one 
could now be substituted for the other. The effect of such a revolution 
as this was not to increase the available quantity of fats and 
oils for the world’s gpnsumption, but rather to change the course of 
markets from one industry to another. As far as cottonseed oil is 
concerned, the result was that the whole output became available 
for edible purposes in the form of hard fat, but a further supply of 
that or some other material was needed to meet the requirements 
of the soap trade. 

Another important development in the last ten years is the large 
increase in the world’s production of whale oil, w'hich in one year 
(1931) reached the enormous total of 3,689,631 barrels (of which six 
go to a ton) as against about 750,000 barrels before the War. This 
was, of course, entirely excluded from use as edible oil until the 
development of the new processe^s above referred to, but tliese have 
completely altered its position. The fact is that the distinctions 
between edible oils and soap fats and between soft oils and hard fats 
now hardly exist, and almost any oil or fat can be made available 
for almost any purpose. 

The table on p. 285 summarizes the world’s production of the 
various oils, animal and vegetable, and indicates the relative 
importance of each source. 

A word may be added as to the relative values of other varieties 
of cotton seed, especially Empire, compared with American. It is 
diflScult to get comparable figures' because no quotations are available 
in England of American cotton seed ; but against the recent price of 
about $40 per ton in America the following quotations of different 
varieties in this country may be noted: Egyptian (black) about 
£6 6s. per ton and “ White sorts ” about £4 to £4 6s. But the real 
difiRculty is in comparing the prices actually received by the growers* 
for this involves not merely the prices of the different kinds of seed 
when they reach a world market, but the cost of getting the seed 
from the grower to that market, and of course, with a commodity 
like cotton seed, of which the bulk is very great in proportion to its 
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TABLE II.— WORLD’S PRODUCTION OF VEGETABLE OILS AND 

FATS. 

(From Messrs. Frank Fehr and Company’s Annual Review.) 



1929. 

1930. 

1931. 

1932. 

1933. 

1934. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

Olive oil 

1,007,000 

600,000 

739.000 

810,000 

751,000 

813,000 

Coooanut oil . . 

925,561 

827,749 

757,744 

696,035 

793,650 

805,169 

Cottonseed oil . . 

802,466 

767,320 

775,242 

822,643 

767,638 

748,257 

Groundnut oil . . 

698,802 

697,888 

708,339 

480,134 

576,860 

601,004 

Linseed oil 

686,719 

670,805 

629,886 

628,083 

533,793 

492,271 

feoya oil . . 

365,924 

320.519 

327,556 

370,131 

344,252 

350,888 

Sunflower oil . . 

250,957 

301,419 

303,228 

255,400 

279,962 

230,117 

Palm oil 

230,933 

273,746 

252,204 

272,290 

330,949 

348,000 

Palmkemel oil 

211,638 

211,229 

190,645 

228,296 

185,682 

203,560 

Castor oil 

65,076 

5-1,320 

64,352 

45,591 

51,206 

j 47,407 

Wo{>d oil 

63,000 j 

70,000 

50,000 

47,220 

72,611 

' 65,000 

Rapesofid oil . . 

52,395 

34,872 

31,923 

49,265 

34,287 

22,446 

Sesame oil 

40.188 

46,800 

27,224 

21,020 

21,976 

j 16,517 

Margarine* 

1,312,500 

1,148,000 

1,087,658 

1,010,567 

910,138 

S 893,366 

Butter . . 

1,291,887 1 

1,315,000 

1,761,000; 

1,518.950 

l,615,0f)2 

1,583,300 

Lard 

799,730 

689,805 

693,768 

702,437 

792,230 

; 681.875 

Tallow . . 

290,965 ^ 

284,452 

321,629 

315,284 

362,01 1 

1 332,032 


7,783,241 

6,965.924 

7,668,729 

7.262,779 

7.513,169 

1 7,340,842 

Whale oil 

310,312 

466,755 

615,700 

149,458 

425,067 

1 413,058 

i 


* Not includod in total as it is the product of other oils. 

value, this cost is extremely bigh. In Uganda, for example, cotton 
seed was almost unsaleable in 1933-34 because the cost of the long 
railway haul to the port and thence by sea to England was almost 
more than the very low price which such seed was fetching in England 
at that time. In 1984-35, however, owing to the scarcity above 
referred to and the better prices obtainable for all classes of seed, 
the growers w^ere able to secure a price of about 25s. per ton. That, 
of course, compares very badly with the $40 paid to the grow’er 
in America, but the difference is largely due to the fact that in the 
American Cotton Belt the market for the seed is at the growlers’ 
very door, for seed-crushing plants are scattered all over the Belt. 
The difficulties of setting up similar plants in the comparatively 
small areas of the Empire cotton fields are almost insuperable. 

Meceived 1935, 
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BY 

W. LAWRENCE BALLS, C.B.E., Sc.D., F.R.S. 

Chief Cotton Technologist ; President , Laboratory Research Committee: Ministry of 

Agriculture, Cairo. 

Any reader of the Review who may be so fortunate as to come sight- 
seeing to Cairo for the first time, and who nevertheless can find time 
and interest to examine the cotton work of the Egyptian Government, 
will be less likely to waste taxi-mileage if he disregards official titles, 
Arabic or English, and simply directs himself to find the south-west 
corner of the Zoological Gardens, from the outside. At that precise 
spot he will find a gateway into a garden-courtyard (Fig. 2), and a 
brass plate which vaguely denotes the place as the “ Cotton Research 
Board.’* This is the entrance to Giza ” of the cotton interests. 

Giza itself is half a mile off, a towm on the western Nile bank, 
opposite the south end of Cairo on the other bank. The Pyramids 
of Giza are five miles further away, on the edge of the desert ; there 
is a good view of them across our farm. The area lying between the 
river and the railway to Upper Egypt, bounded by Giza town to 
the south, and by new trans-river suburbs of Cairo to the north, 
was once the domain of Ismail Pasha’s palace of Giza, and is now 
occupied by various schools and colleges, by gardens and experi- 
mental farms. In this area our site occupies seventy acres, the 
equivalent of nearer two hundred acres in ordinary single-crop 
countries. These seventy acres lie immediately behind the Zoo, 
and extend to the railway; hence the sailing directions. If the 
visitor still gets lost, as may happen with Cairo taxis, two wireless 
masts which stand on the farm itself are his last resort. 

Within the limits necessarily imposed by the practical require- 
ments of agricultural administration, a surprisingly large amount of 
very varied investigation and application is here carried on, and a 
quiet control over the Egyptian crop is exercised. Few people, 
even in Egypt itself, are aware of the range of this work and the 
extent of this control, so that a bird’s-eye view of it may be of interest. 
The technical section of the Ministry of Agriculture which is chiefly 
concerned with cotton is the Botanical Section, whose annual budget 
is roughly £20,000. As in the case of other sections also, cotton 
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represents only a portion of its interests, but in this case nearly 
the major portion. It is housed at Giza, comprising laboratories, 
stores, and ginnery, the farm, and also its latest development of an 
experimental cotton-spinning plant. The latter is the building on 
the left of the photograph in Fig. 2. The Chemical Section is also 
at Giza, occupying the further half of the right-hand building. 
The vestigial survival of the original Cotton Eesearch Board also has 
offices there, where it functions as a liaison organization between all 
the technical sections. 

At present the Entomological Section has left its spiritual home 
at Giza, under the pressure of space requirements, and is housed in 
the Ministry building, some two miles away to the north, where the 
Agronomic Section is also found; but the problem of designing 
buildings which will provide sufficient accommodation for everyone 
on the Giza site, without encroaching on a single metre of the price- 
less farm land proper, has at last been solved, and Entomology may 
return to Giza in the future, together with the main Mycological 
Section. Cotton Mycology has remained at Giza undisturbed, on 
account of its two acres of specially infected wilt-testing soil. 

Some anomalies of nomenclature and administration which often 
puzzle the visitor can best be understood by summarizing the history 
of Giza since 1898. This will also make evident the importance we 
attach to retaining this comparatively small farm in cultivation, in 
spite of the encroaching demands of builders and of other govern- 
ment administrations, and in spite of the fact that in itself it only 
meets a fraction of our requirements, which are supplemented in 
many other localities. In the past seven years I have more than 
once been instructed to hand over the farm, but it is still there, and 
with a growing recognition of the value of our “ Egyptian Rotham- 
sted,'’ and of a clear area in the middle of town-planning develop- 
ments, it now seems likely to be preserved for good. 

The history of experimental cultivation on the Giza site begins 
with the formation of the Khedivial Agricultural Society in 1897. 
Thirty-seven years in a double-crop country is equivalent to seventy- 
four elsewhere; thus we have already attained functional old age. 
The Society took over an area adjoining the farm of the School of 
Agriculture, including nearly all our present site, and on this G. P. 
Poaden began field experiments. In those days the “ Barrage 
Pond ” of the Nile was much smaller, so that the water table on the 
farm was low ; there was no pink bollworm ; and maximum yields up 
to ten kantars (1,000 lb. of lint per acre) were recorded by him. In 
later years the yield fell off, giving excellent opportunity for detailed 
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investigation of soil deterioration. Then our methods of cultivation 
were modified to suit the changed conditions; nine kantars was 
reached in 1982, and we equalled Poaden’s maximum of 10*10 kantars 
on one set of plots in 1934. What yields Foaden might have attained 
with the deep soil of his day plus our refinements is a matter for 
speculation, but there is reason to think that some plots on the farm 
might then have given fourteen kantars ; others could never give more 
than five. 

The Society’s laboratories were started on Gezira in 1903, where 
F. Hughes was joined by F. C. Willcocks and myself in 1904. The 
trio of chemist, entomologist and botanist made extensive use of 
the Giza farm, notably in the “ terrace experiment ” of 1909. One 
acre was wired off as a cotton-breeding plot, with a tent as field 
laboratory and occasional residence; it was known as the “ cabbage- 
patch,” and, with the terraces, was situated a few metres north- 
east of the present wireless masts. A garden at the laboratory on 
Gezira supplemented this. Part of the farm was turned over to 
horticulture and now accommodates the headquarters of the Horti- 
cultural Section of the Ministry. 

In 1911 a Government Department of Agriculture was created, 
which became a Ministry at the end of 1913. It took over the 
chemical and botanical staff from the Society — six persons in all, 
including the lab-boys — and also took up part of the farm, which the 
Society had evacuated. Five acres were wired off and a laboratory 
was built on them to my designs, forming the ” Cotton Experiment 
Station.” It is amusing to recall that the expenditure on this then 
luxurious installation was about £1,200 for the six-roomed building 
(which is still in use as ” the Old Lab.,” now devoted to cereals) 
and nearly £600 on all equipment and apparatus for physiology, 
bacteriology, and some related physics and chemistry, as well as 
genetics proper; with workshop, storage, ofiSce, and bedrooms. The 
staff was enlarged to three in 1918, with seven fellaheen plant 
observers, two lab-boys, and casual farm labour. 

In 1913 we expanded westward to obtain a propagation area of 
twenty acres, reaching the present western boundary. Water-table 
records and a few water analyses were made on the whole twenty- 
five acres, the results of which have since been invaluable for com- 
parative purposes, because the adjacent Sawahel Canal had only been 
converted to perennial flow in 1910. A block of cheap stone buildings 
was designed, and a part built to serve as a ginnery and seed store. 

Holton and myself both resigned in 1913, to be succeeded by 
Bolland (assisted by Bedevian and Weinstein), who attended chiefly 
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to Uppers cotton. That his work has had no permanent effect is 
due to a fear of my “ pure line *’ methods which was very fashion- 
able at that time, so that he was officially instructed to have no 
traffic with pure lines or Mendelism,” but just to do honest mass 
selection. Today there is a little Nahda and Casuli in Egypt and 
the Eoyal Agricultural Society’s Maarad, but all the rest of the 
Egyptian cotton crop is pure line, renewed annually from Giza. 
The mass selections of Ashmouni Malaki, Zagoro Malaki, with 
Zagora, Pilion, Voltos, and the rest have all extinguished themselves. 

After the War great changes took place at Giza, laying the framing 
for the present-day conditions. A new staff was engaged to restart 
the work, the farm was enlarged to its present size, and a new 
laboratory was built on its margin in 1920 to house chemists and 
entomologists as well as botanists. This laboratory has since had 
another floor added, and yet only suffices now for half the botanical 
accommodation and for chemistry. In order to guide the new team 
of novices, and render easily available to them the wealth of existing 
technical knowledge, a body of local experts was formed as the 
Cotton Research Board. Its original advisory and executive powers 
were necessarily ephemeral, and with the lapse of years it has changed 
its character entirely. As a board proper, it is now an available 
liaison body for contact with other departments, especially irrigation, 
but practically never needs to meet. As an organization it persists 
in the form of offices with an administrative secretary, which handle 
matters common to all the technical sections such as books and 
journals, photography, carpentry, maintenance of buildings, and the 
preparation of the monthly reports and meetings of our Laboratory 
Research Committee. The latter includes all active investigators, 
and serves to keep all the technical sections cognizant of each other’s 
work and difficulties, not only with cotton, but with all agriculture. 

During the active working of the Cotton Research Board, with 
a staff of fifteen British officials,’*' of whom all but two were new- 
comers, the hiatus since pre-war botanical work caused much loss 
of time in repetition, checking its vestiges for errors and gaps — hke 
looking for holes in a colander. By mere lapse of time the workers 
outlived the very human official tradition that novel methods and 
conclusions were of necessity unsound, and the work was in process 
of developing its own individuality under Storey’s general guidance 

♦ 1921; MoKillop (President), Lucas, Shearer, Hurst, Ghaleb, Hughes, 

Gough, Jefferys, Bailey, Gray, Storey (Secretary), Assal. Staff: Botany^ Shearer, 
Bailey, Trought, Briton- Jones, Templeton, Simpson; Agronomy, Gray; Entomo- 
logy, Gough, Williams, Adair, Kirkpatrick; Chemistry, Hughes, McKenzie Taylor, 
Burns. 
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when his death and political changes cast the whole organization 
into the melting-pot, out of which came a group of disconnected 
Government Departments. 

Only one of the original O.R.B. senior staff remains in Egypt, 
and the various sections by 1927 were completely autonomous and 
too independent. They have since been relinked together for 
advisory and consultative purposes only, an illogical arrangement 
which answers very well. Work involving large-scale operations 
and thus predominantly administrative, rather than experimental and 
directional, has been passed to separate sections such as Agronomic 
and Crop Protection, thus correcting a tendency to unwieldiness. 
Even BO the four technical sections proper are now substantial 
organizations, with a budget around £50,000 per annum, and although 
their expenditure is necessarily higher under local conditions than 
it would be in Europe, and the merit of individual workers is very 
unequal, they return very good value. It is demonstrable, for 
example, that every piastre expended on the botanical work since 
its inception in 1904 has been repaid by a single year’s crop of Giza 
Seven alone. 

The general view of part of the farm in Fig. 1 is taken from the 
roof of the main building in Pig. 2. The Pyramids are just off the 
plate on the left, and the wireless masts on the right. The Giza 
observing station of the Meteorological Service is behind the tree in 
the lower right corner. In the right middle distance is the Old Lab. 
Further away and more central are the white buildings of the ginnery, 
with its seed stores and the seed-control laboratory, where samples 
from every lot of cotton seed sown in Egypt are inspected. Between 
these two buildings are two acres of stainless steel wire gauze cages, 
of J-inch mesh, and j^Tj-inch thick, subdivided into four compart- 
ments, whence the renewal seed for each variety in turn is propagated 
without risk of natural crossing. Irrigation canals run right and left 
in the distance by the palm trees, and also in the immediate fore- 
ground; a small field distribution channel is seen on the left. The 
land beyond the ginnery is under a tile-drainage experiment by the 
Chemical Section, with an automatic recording pump installation, 
and routine water analyses; this is superposed on a known history of 
normal soil- water movements in the area. Various water-observation 
pits and tube wells are scattered over the area, some having been 
first observed in 1909 and 1912. Soil-temperature observations 
systematized under the old C.R.B. ran for many years, and are now 
taken differently at the Meteorological Station. Outside the picture 
on the left is the root-observation tunnel installed in 1922, from 
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which most valuable data on the inception of soil deterioration have 
lately been obtained, in collaboration with the Chemical Section. 

The new building of the spinning-test mill is the latest addition 
to Giza. The interior of the card-room in Fig. 8 gives some im- 
pression of its extreme insulation from the Egyptian climate, effected 
by double walls, roofs, and windows, insulated floors, artificial 
lighting due to the absence of proper windows except on the north 
side, and an air supply (conditioned to fixed humidity) which is 
pumped through the ceiling ducts. A special skeleton spinning 
installation is being tried out, to minimize the difficulties inherent 
in attempting fine-spinning without skilled operatives; but there is 
room for expansion to a normal equipment if such is inevitable, as 
can bo seen in the photograph. Above the ground-floor spinning 
machinery rooms are the testing laboratory, offices, stores (very 
mixed), workshop, and tlie fundamental humidifier plant. 

This account of the place as such, though very incidental, leaves 
little room for an account of the cotton work proper; but the follow- 
ing outline, divided up into the principal classes, will illustrate its 
range. Meanwhile it may be noted that such publication as is 
effected appears mostly in the Technical Bulletins of the Ministry 
of Agriculture, but is very far from overtaking the work actually 
done; the slowness of printing in Egypt is partly responsible, while 
the existence of the duplicated Monthly Reports since 1928 has been 
another contributory factor. 

It was recently suggested to me that “ an account of our work 
on new cottons ” wmuld be acceptable. The phrase was amusing as 
a revelation to us of our own modesty, for it is not yet common know- 
ledge that the known “ new cottons ’’ of Giza are old enough to 
constitute nearly the whole of the Egyptian crop, while those 
unknown ones which we strangle sooner or later after birth, even so 
late as the hundred-acre stage of trial development, are numbered by 
scores. The work includes not only selection and breeding and 
tentative genetic research, but widespread and elaborate routine 
testing for gametic purity, agricultural yield, locality preference, 
and spinning behaviour, culminating in trials of mercantile value, 
market demand, and psychology in general. All this is in liaison 
with crop physiology, studies of soil profiles, water tables, and 
manures, with research and investigations on insect pests and fungus 
diseases. For example, the work in mycology on wilt disease was 
able to telescope the study of seven generations of two families into 
a single season, by growing plants from the pedigree seed files of 
the Botanical Section, while conversely mycology tests and splits up 
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(if possible) all likely B.S. “ pure ” lines by routine wilt^resistance 
tests. 

The pure-line concept of Johannsen is fundamental to our cotton 
work, and is made into a practicable administrative method by seed 
renewal. That the definition of a pure line is enclosed in a vicious 
circle does not worry us unduly; the working method is quite 
pragmatic, a pure line being one in which none of our available methods 
can show any qualitative difference inside the population. The 
advent of a new method, discriminating for a character previously 
unmeasurable, often shows genetic impurity for that character, and 
we now purify for wilt resistance and hair properties (quality) as 
well as for the old botanical characters, and for the unknown genes 
which regulate various measurable characteristics of the plant. 

The bulk of the Egyptian cotton crop now consists of the Giza 
numbers 2, 8, 7, and 19, with Sakha 4 and 7. Giza 7 is cropped under 
its own name, as also the wilt-resistant Sakel called Sakha 4; this 
last has recently been further split up for hair properties, and its 
future renewal stock is of super-Sakel quality. The others provide 
the whole crop of Uppers and extra-staple Uppers, as also the crop 
of Sakel. 

A new cotton called Giza 12 has been held up during the past 
three years for full consideration; this year it is being allowed to try 
its luck on a thousand acres; it has Sakel length with only moderate 
fineness, a big boll, a short habit, and the heaviest yield per acre of 
anything in Egypt; a sub-Sakel saleable at the price of Uppers is 
a queer proposition. The future of Sakel proper is rather vague; 
the improved line of Sakha 4 is a light super-Sakel, and another 
strain is available as a brown super-Sakel; both of them yield and 
spin definitely better than Sakel, and will probably supplant it in 
the special market, but they do not yield so highly as to make them 
cheap like Giza 7 or 12; an interesting future. 

An unsolved problem being attacked systematically is the 
production of a true white Egyptian, whiter than any white 
Egyptian cotton has ever been, and good enough in quality to skim 
the cream off the white hosiery cotton market. We are utilizing 
Dr. S. C. Harland’s back-crossing technique, and hope also to find 
genes which we need in some of his wild material from Colombia, 
both for white lint and for big boll. In a special product such as 
this it is not worth Egypt’s while to introduce anything but the 
best; some hundred acres of makeshifts have been exterminated, 
though good in themselves. 

Extermination does not mean total loss. A handful of seed is 
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preserved in cool storage at 4® C., where seven-year old controls 
show as yet no loss of germination. The Yannovitch variety need 
not have become extinct if I had arranged for this to be done when 
I first thought of it. 

The material available for selection and breeding is now largely 
provided from off-types in the Target Diagrams plotted from the 
Purity Chequers, already described in this Eeview by a colleague.* 
We hope in the future to supplement this from Harland’s collections, 
now that these include near relations of our Egyptian stocks; our 
product is too specialized for easy success in improvement by wide 
out-crosses with other species. A small rubbish-heap ” plot is 
grown occasionally, in which handfuls of everything are mixed and 
allow^ed to inter-cross ; but it has not yielded anything useful so far. 
Isolations from field crop have now become unimportant, with the 
increased purity of the bulk crop of the country. 

The deliberate crossing of strains for formal breeding is handled 
by a sub-section which has to compromise between proper genetic 
studies and rule-of-thumb selection. The brown super-Sakel already 
mentioned came from this source. In actual practice such products 
have to go through the routine of Purity Chequers subsequently, in 
order to be submitted to the delicate discriminations which the 
selection sub-section can apply. 

The routine of testing for purity is thus, in a sense, both the 
beginning and the end of much of our work. During the last few 
years its range has been greatly extended by the development of 
hair-character targets, which link up with the work of the spinning- 
test mill; some of the problems of this combination are set out in 
Part III. of my “ Quality in Cotton.” 

The routine of testing for yield is done in three stages : Miniature 
Chequers, Yield Chequers proper, and Agronomic Section Chequers. 
A new strain may drop out in any of these stages. The three 
Miniatures are in Upper Egypt, Giza, and on the State Domains (along 
with much other liaison work) in the North Delta. Some fifteen 
yield chequers are scattered over the whole length of Egypt, from 
near Assuan to the Mediterranean, on Government farms and private 
land according to convenience; they thus cover an interesting range 
of climate, as well as of soil variations. Both these chequers use 
yield-analysis methods, not only boilings and flowerings, but boll- 
weight, seed-weight and outturn, while they provide true samples 
for the spinning tests which have up to now been done in the Fine 
Spinners Experimental Department at Bollington, and at the Shirley 

* C. H. Brown, The Purity Chequer in Cotton Breeding/* Vol. IX, 1932, p. 119. 
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Institute. None of these chequers obtain special treatment; they 
represent straight cultivation typical of the particular estate 
conditions. The miniatures compare some two dozen possible strains 
against standards, while the yield chequers deal only with five, six, 
or seven kinds. The Agronomic Section’s chequers number two to 
three dozen localities annually, and thus obtain data representative 
of all Egypt on six kinds, which formerly were confined to the 
established varieties, but now include two or even three possible 
introductions under final test ; these yields are not analyzed in the 
botanical sense. 

The routine of spinning tests has been mentioned incidentally 
already, and needs no further comment, except, perhaps, on the 
revolution which has taken place since pre-war days, when the hand- 
judgments of expert graders was the sole court of appeal. Now wo 
can advise the market in advance that Giza 7 is a better spinner 
than its appearance would indicate, or that Sakha 4 is deceptively 
beautiful to handle. This does not prevent the market from 
forming different opinions at first, but it does shorten the time 
required to form the correct judgment (which, of course, is ours), and 
it enables the Giza staff to frame and conduct an introduction policy 
without being stampeded from outside. 

The routine of propagation for a new strain differs in no way from 
the annual routine of propagation for renewal seed of all the controlled 
varieties. It involves complex liaison with the State Domains 
and the Agronomic Section. The latter makes contracts of three 
types with landowners, each type of contract corresponding to a 
generation stage in propagation. These are fed initially with seed 
from the Botanical Section, which it has propagated under Contract A 
in the middle of a Contract B area, using for its sowing either 
“ nucleolus ” seed from the gauze cages at Giza (every third year), or 
nucleus ” seed from the A area of the previous year. In this way, 
passing through later contracts, the Ministry of Agriculture every 
year supplies pedigree seed from about one-tenth of the total area 
cultivated under each controlled variety. The two remaining 
generations are left to normal commercial handling. If — as sometimes 
happens — this is dishonest, the damage is ephemeral because 
the Seed Control organization prunes away the contaminated seed. 

Seed control, which dates from 1926, is the necessary complement 
of seed renewal. No commercial seed may be sown until it has been 
sampled by inspectors, examined and passed by the Botanical 
Section, and sealed oflBcially. Using the Hindi cotton seed as the 
principal index character, this law does valuable work, making room 



GIZA 295 

for the best seed and pruning away the worst* Its statistics are 
most interesting, especially with respect to frauds. 

Leaving Applied Genetics we pass to Crop Physiology. Here the 
tradition of studying the root-system at Giza continues to provide 
important information. The outstanding achievement of this 
sub-section has been to re-establish the yield levels of last century 
by realizing that every early flower-bud must be saved; late buds 
are useless, for the pink boll- worm destroys their crop whether or not 
the water-table would damage them had they survived. Incidentally, 
the modernist form of water-table trouble is in fruit orchards. The 
methods used so successfully in getting good yields under the new 
conditions are threefold. Firstly, the optimum spacing was found 
to be twice the pre-bollworm density. Secondly, the waterings 
between sowing and flowering were increased to the point of 
preventing bud-shedding. Thirdly, the seedling growth was allowed 
to proceed unchecked by the use of dibble-sowing, commonly called 
sand-sowing; this technique, costing nothing because it economizes 
seed, was devised originally in 1918, and used again after 1927 simply 
to save seed and to get a good stand in propagation work. Suddenly 
we found that it increased the yield, not merely by fine shades, but by 
amounts of the order of 100 lb. of lint to the acre, even on 1,000-lb. 
land. 

Most of the water-table movement studies, as also much 
preliminary investigation of soil-texture variation, has been done by 
the physiologists. 

The reader who contemplates a future visit to Giza, but whose 
interests are in entomology, chemistry, mycology or agriculture, 
need not be deterred by my insistence on botanical topics in this 
account of the place. The less predominant cotton interest in these 
other subjects is equally well sustained, but I should intrude if I 
attempted a detailed account. 

In entomology the stories of the two major pests, pink bollworm 
and leaf-worm, are now known, not only qualitatively, but quanti- 
tatively to a stage at which one can draw up monetary balance 
sheets to set out, not the cost of production, but the cost of destruction, 
leaving little or nothing to guesswork excepting the human factor. 

In chemistry another “ Giza School *’ is growing for soil science, 
and the story of soil deterioration under irrigation conditions is 
developing to an extent which makes the practical development, at 
huge cost, of lined canals and effective field drainage, not a mere 
dream of Utopian cotton growing, but a serious business proposition 
for consideration in the immediate future. 
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Mycology has dealt with cotton wilt in conjunction with botany, 
as already described, and for the present is comparatively free of 
cotton complications. It expected trouble with leaf-curl out of the 
Sudan, but though Egypt has the white fly vector, and also the 
disease itself, the latter is confined to hollyhocks in the winter (and 
has been for thirty years), just in the same way that blackarm is 
abundant only in the off-season, and therefore also negligible. 

Altogether, even to those who have not seen most of its develop- 
ment with their own eyes, Giza is a very interesting place, which has 
more than once provoked visitors to expressions of surprise that 
such a close control over the cotton crop should exist in any country. 
Of course, they forget how small Egypt is geographically, and how 
intensively cultivated. 

In this account I have purposely abstained from using the names 
of present Giza workers to avoid unjust accidental discriminations. 
It would equally be unfair to give the impression that Egyptians 
are not participants, so that in conclusion I would like to include 
just those which occur to me on reading through this manuscript, 
as active contributors to the facts and events mentioned therein : 
Afifi, Bahr, Bedovian, Bishara, Brown, Enan, Fahmy, Fayek, Gedalla, 
Gracie, Hancock, Khalil, Kilani, Templeton, Thabit, Weinstein, 
Williamson, Youssef, and Zaghloul. Even this omits many less senior 
persons who give promise of justifying their inclusion when my 
successor writes on further progress in the future. 


Received Axigtist, 1936. 
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DRAINAGE IN THE GEZIRA 

A REPLY to the “ open Letter ” of the July issue. 

DEAii Dr. Greene, and Bailey, 

My rash intrusion into the Gezira has yielded good. 
In your letter we have at last an open statement and formulation 
of the problem. 

I appreciate very sincerely your trouble and your courtesy 
in replying to me. I ask you to believe my word that your 
reply adds nothing whatever to the facts of the problem as 
known (secondhand) to me before I wrote my note in the January 
issue of the Eeview. All that we disagree about is the inter- 
pretation of facts. 

You are accustomed by local experience to accept half a metre 
of weathered superficial skin on the Gezira as a fit and proper 
home for adequate cotton-roots, in a very severe climate. I am 
equally prejudiced, also by a local experience, into feeling sorry 
for such roots with so little opportunity for self-expression. 

I have a geological hunch that the subsoil of the Gezira 
might be weathered to deeper levels, if the conditions of its 
existence were exactly reversed. A soil is a pretty complex 
system, and I cannot believe that something w^on’t happen if 
you stand complex systems on their heads ; reversing the direction 
of water-exit and oxygen-flow by means of drainage is effectively 
that. In fact, to quote all but one word of your own phrase, 
I believe that there might be “ a beneficial effect if the (artificial) 
structure of the soil permitted greater penetration and leaching.” 
It is true you will not admit that any w^ater would get into a 
Dempster drain to effect this benefit, but you haven’t tried, and 
science without experiment is nothing. 

I experimented in pulling at an imaginary leg, by demanding 
an engineering trial job, rather than an experiment. Of course 
you are right in wanting — I am glad that you do — to experiment 
on Dempster drains, but I said that you must do it on the 
grand scale in order to get all the practical and financial factors 
into the experiment. I am sorry to keep on citing my friend 
Dempster, who gave a thoughtful sketch of a possible technique 
in the April issue, but the filter-joint tile-drain which he has 
developed is the only known type of drain which might so modify 
your soil as to give your crop sufi&ciently good living conditions 
underground. Then it might endure the fickleness of the Sudan 
above-ground, and so make good even in a bad year, reducing 
your seasonal variation to something less than its present range 
of li to 4J. But you probably appreciate the point, for I 
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notice that you refrain from quoting those mole-drainage trials 
against me* 

You “ are in a position to say that drainage is so costly as 
to be almost impracticable on a large scale.'’ Without my 
suggested trial on an engineering scale you cannot be sure ; none 
of the three of us is a civil engineer. Any more than I am in 
a position to say that the expense would be more than recouped 
by the extra yield. And why “ on a large scale — it is the 
small-scale operation which is relatively costly. Based on known 
costs in Egypt, guessing at Sudan costs, and contemplating 
the snatching of profit by extra cotton crops after reclaiming, 
with a sound agricultural rotation of crops eventually, I make 
out that the finance of the whole thing would allow the whole 
area to be field-drained by sections in ten years without any 
demand for extra capital, if your engineering trial sho’wed a 
modest increase of yield, especially in the bad years. Even 
geography helps you, for you can get most of your drainage 
outfall by gravity, whereas in Egypt we have to pump, and yet 
pump profitably. 

I have often heard that you do not possess clear, indisputable 
evidence of progressive deterioration in the soil.” In pre-war 
Egypt the same was said to be the case for water-table effects ; 
last year a citrus orchard died almost in a night, from water- 
table rise. We all tend to believe what "we would like to believe ; 
a scientifically trained subconsciousness must be very rare. 
But since your soil has never been a good one for cotton, not 
good enough to enable the crop to stand up to bad weather, 
I personally am content with disputable evidence, and with 
the need for better soil anyway. Pessimism, perhaps, but 
a pessimism justified by the very trouble to which you have 
been put by your crop. 

It is all very well to blame the weather. The connection 
certainly exists, while your soil is as it is; but you should have 
seen the Cambridgeshire crops of 1933 stand up to drought on 
the very top of the arid chalk ridges behind this house, after 
the preceding bitter winter had frozen the ground for nearly 
two feet do*v\m. The Howards cured indigo disease in Bihar 
long ago by ploughing in brickbats, to give more air to the roots. 
So, if my hunch is correct, something equally exciting might 
happen in the Gezira with a deeper root -run. 

You cite Egypt ” if rapid and serious soil-deterioration 
should occur ” in that country. Soil deterioration under irriga- 
tion is usually slow, insidious, and terribly arguable, though 
found all over the irrigated world. It has happened locally 
in Egypt, is still happening, and my colleagues at Giza are 
designing to avert our own troubles of fifty years ahead. Our 
projects are not “ vital necessity,” but we think they are 
inevitable insurance policies. As I write this I have received a 
copy of our Technical Bulletin No. 152 by Gracie, Khalil and 
Enan, which is very relevant to this discussion. 
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We have patches of soil in Egypt which are irreclaimable 
so far as our present knowledge goes. We hope to obtain the 
knowledge which will permit their reclamation. New patches 
are still forming. But, failing that full knowledge as yet, we do 
know definitely that they would not have deteriorated if they 
had been field-drained from the beginning of their perennial 
irrigation. A recent publication by Kenchington on other 
Sudan soils quotes clear evidence of eventual severe deteriora- 
tion under irrigation, following a temporary improvement. 
The Gezira is not unique among irrigation projects. 

Lastly, in mentioning the “ remarkably encouraging results 
from breeding resistant varieties, you raise another issue. 
Should Egypt have marketed its million kantars of Giza Seven 
under the name of “ Sakel ”? It could have been done, 
because the best Giza Seven is sometimes preferred to Sakel 
grown in the same chequer. I held it to be commercially unwise 
to do so. But if nearly all the Gezira next year is growing 
X1530, which is similarly sub-Sakel, does the name “ Sudan 
Sakel ” disappear from the market ? And if not, why not ? 
That is an item of expense to be included in the drainage balance- 
sheet, seeing that Giza is now starting the development of a sub- 
Sakel crop wliich could be sold at the same price as Uppers. 

I must not make this letter unwieldy ; it is only expressing 
personal opinions. I am grateful for the open discussion 
of this most interesting topic, me^rely academic to rne, but 
not to you. 

Yours sincerely, 

W. Lawrence Balls. 

The Crossways, 

Fulbourne, 

Cambridge. 

August I5th, 1935. 


NOTE RECEIVED FROM DR. BALLS, DATED SEPTEMBER 6. 

I have just received the Proc. Roy. Soc.. /?., No. 809, containing a most 
valuable paper on “ Rainfall and Cotton Yields in the Sudan Gezira,” by E. M. 
and F. Crowther. They show that the cotton yields are higlily correlate with 
rainfall, that seasonal and cyclic changes in rainfall are sufticient to account 
for most of the decline in yield, and that this is of importance because some 
critics such as myself, Vagel, and Alton, had concluded that irrigation without 
drainage had already produced serious soil deterioration. This paper makes 
definite and precise the facts of rainfall effect which have been recognised in 
principle for some years past, and in the middle of it is a sentence which provides 
the scientific justification for my attitude, neatly confirming my view as expressed 
in my reply to Dr. Greene and Mr. Bailey. It reads: “ The correlation between 
yields and early rainfall appears to have been even closer since 1925 than in the 
earlier years from which it was first detected.” 

Putting this sentence into other words; when the Gezira soil was new to cotton 
cultivation, the effect of early rains upon the crop was less prejudicial than it 
is nowadays. When the soil was new its crop suffered less from unfavourable 
weather conditions than it does after some years of irrigation without drainage. 
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SUMMARY OF WORK ON COTTON- 
GROWING IN THE FIJI ISLANDS. 1926-1935 

BY 

R. R. ANSON, 

Late Cotton Specialist, Fiji. 

The primary objective of the Cotton Experiment Station, which was 
opened at Sigatoka in September, 1926, was to find a substitute for 
Sea Island cotton, for which it was considered that there was likely 
to be a rapidly diminishing demand. 

At the time the Station was opened, cotton prices were very high, 
and good Sea Island fetched about 3s. 6d. per lb. This variety, 
therefore, was not an easy one to replace ; it was realizing top prices 
in the market, and was — and still is — considered the most valuable 
cotton in the world. 

The ginning percentage, however, was not particularly high, being 
only 25 per cent. — that is to say, the amount of lint obtained from 
100 grammes of seed cotton was only 25 grammes. The great distance 
between Fiji and the central markets of the world was another 
difficulty, owing to extremely high transport charges. In order to 
overcome this and the high wages paid for labour, it was necessary 
to have a high-priced cotton — a speciality. Sea Island had suited 
the case admirably, but this was out of the question because, as has 
already been stated, the demand for long-stapled luxury cotton was 
diminishing every day. It was therefore considered that the best 
substitute would be either a Rough Peruvian or an Egyptian cotton 
for which, at the time, there was a fairly good demand at fairly 
attractive prices. 

Pima cotton had been imported in the 1924-25 season, and in the 
first year it grew very well and met with extremely good reports, the 
lint realizing 8s. per lb. on the English market. During the second 
season after its introduction, however, it met with particularly wet 
conditions, and was very severely attacked by blackarm {Bacterium 
malvacearum), with the result that the crop was a complete failure. 

In the following season (1926-27), as already mentioned, the 
Experiment Station at Sigatoka was opened, and it was decided to 
import a number of varieties and to test them methodically in an 
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attempt to find something which would replace Sea Island. The 
following varieties, with the exception of the first, were imported, 
and all were grown side by side in duplicated quarter-acre strips, and 
also in quadruplicated eighth-acre plots set out on the chessboard 
system. 

Kidney {Gossypium hrasilieTise), which was obtained from seed 
found growing locally, and is a perennial shrub or small tree which 
possesses conglomerate kidney-shaped seed and a coarse lint used 
for towellings and woollens. The staple measures 1 to 1^ inches. 

Meade {Gossypium hirsutum), A variety which originated from a 
single plant selection made in 1912 by Eowland Meade from a field 
of Black Eattler. It was introduced into the Sea Island areas of 
Georgia and South Carolina to replace Sea Island, which could not 
be grown profitably in regions infested with boll weevil. Staple 
IJ inches; silky cotton. 

Tanguis {Gossypium peruvianum). Produced originally about the 
year 1908 by Senor Fermin Tanguis. It is probably a natural cross 
between Egyptian and Semi-Eough Peruvian, and is usually grown 
under irrigation. The staple is roughish and averages IfV to 

inches. 

Acala {Gossypium hirsutum). An American Upland variety 
evolved by G. N. Collins and C. B. Doyle in 1906 from imported 
seed from Southern Mexico. The staple measures 1/^ inches. 

Pima {Gossypium peruvianum). An American-Egyptian variety 
grown mainly in Arizona and California and used for the manu- 
facture of tyre yarns, balloon cloth, and aeroplane fabrics. Staple 

inches. 

Sakellarides {Gossypium peruvianum). An Egyptian cotton 
which was brought out about the year 1906 from a single plant selec- 
tion from Janovitch. Staple IJ to 1^ inches; silky. 

Neiv Guinea Hybrid. From selections made by Sir Geoffrey 
Evans from Kidney hybrid cottons found growing at Kayapet, 
Markham Valley, New Guinea, and probably a natural cross between 
Sea Island and Kidney cottons. 

In the following season (1927-28) these tests were repeated, and 
it was found that the only cottons which could be considered of any 
economic value in the Fiji Islands were pure Kidney cotton, the New 
Guinea hybrid, and Sea Island. All the other varieties suffered from 
blackarm to a greater or lesser degree, and were obviously quite 
unsuited to the heavy tropical rains and high humidity experienced 
in Fiji. 

During the 1928<*29 season, spinning tests were carried out on 
XIU 4 21 
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Brazilian and New Guinea hybrid cottone grown at Sigatoka. Both 
were found to be very coarse and irregular, and would have been a 
very poor substitute for Sea Island, in spite of the fact that their 
ginning percentage was considerably higher. It was decided, there- 
fore, to cross the Kidney type with Sea Island, and to back-cross the 
New Guinea hybrid (which had probably originated from a natural 
cross between Kidney and Sea Island) in order to produce something 
which would be fairly resistant to blackarm, as it affects cotton in 
Fiji, and would, at the same time, be a moderately fine and long 
cotton saleable against Egyptians. 

The first season’s product was very long and fairly fine; spinners 
considered it too long to be spun with Egyptians. In the second 
filial generation it naturally split up, giving all types from the coarse 
Kidney to the fine Sea Island, and plants varied greatly in habit. 
Some nine hundred likely-looking plants were selected, selfed, and 
planted in progeny rows; 83 per cent, of these showed only slight 
variation, the remaining 67 per cent, split up, throwing many types. 
The ten best plants from the former types were planted out, and cotton 
from six of these was forwarded for spinning tests. This time the 
length was right, but the cotton was considered too coarse and the 
ultimate yarn too weak to make it compare favourably with the 
Sakel spun with it as a control. In the following season plants were 
selected for fineness ; six samples wore sent, and again the yarns were 
slightly weaker than the Sakel control, though in appearance they were 
a httle better and compared favourably with the Casuli and Voltes 
cottons known commercially as 0X0 quality, but were not superior 
to them. Last season (1933-34) the lint from a set of six second 
back-crosses was sent to the Shirley Institute for testing, and in this 
case the yarn spun was much stronger than the control, but the staple 
was still considered too long for suitable blending with Egyptians. 
This, of course, can be rectified to a certain extent by single plant 
selection. The staple length will also drop considerably when and 
if the crop is put out commercially, as the class of soil upon which 
the majority of cotton is grown in Fiji is somewhat poorer than that 
of the Experiment Station. 

However, it is the writer’s firm belief that one cannot judge 
at all accurately from small samples, and as long as only small 
samples are available, httle or no progress will be made. It is 
therefore recommended that this cotton be multiplied up to 
commercial proportions and put up for open sale on the Enghsb 
market. At the same time, it might be wise to plant up 260 to 
300 acres of pure Sea Island each year so that should it become 
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saleable in any quantity, seed would always be available. Provided 
that the output does not exceed 200 bales, the market is not likely 
to be adversely affected. 


Fijian Agriculture. 

At an Agricultural Conference held in the Supreme Court House, 
Suva, on January 17, 1930, it was stated by the writer that if 
cotton were to be grown by Indians alone, it would be a considerable 
time before the output would exceed 1,000 bales. Consolidated 
areas settled by Indians who were not engaged in growing either 
sugar cane or pineapples were few and far between, and transport 
was difficult and costly. Cotton could not, therefore, be grown 
profitably by such holdings as are situated at any great distance from 
ginning centres. Fijians, if given a little encouragement and training, 
should be quite capable of producing up to 500 bales in the districts 
of Nadroja and Colo West alone. In order to stimulate their interest, 
the suggestion w^as put forward that it might be a good thing for the 
province to provide villages with agricultural implements on the 
understanding, or written agreement, that the implements might 
be paid for from the proceeds of crops at the end of the season. The 
time limit for payments might be extended over several seasons, 
according to the area and yield of crops concerned. 

This suggestion was acted upon during the following year, and 
implements up to the value of £500 were purchased. The majority 
were distributed by the District Commissioner to villages in the district 
of Colo West. The remainder were issued to other districts, and 
having been paid for from provincial funds became the property of 
the provinces concerned and not of individuals. 

An Agricultural Officer was appointed by the Secretary for Native 
Affairs, and posted to the district of Colo West, where he worked 
under the direct supervision of the District Commissioner, and a 
certain amount of land was ploughed and planted with cotton. The 
Agricultural Officer, however, was taken ill, and resigned, and 
his position was filled by another officer. Unfortunately, the first 
season was an extremely bad one; a serious cyclonic storm visited 
the group early in December and caused considerable damage to 
standing crops. Cotton was affected to such an extent that it was 
impossible to deduct anything from the cotton crop towards repayment 
for implements. During the next season the second Agricultural 
Officer also resigned. It was then decided by Government to 
transfer the working of the scheme to the Department of Agriculture 
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under the supervision of myself. At this period it was found 
that implements had become somewhat scattered, soroe of them 
having drifted away to Indian settlements, and the Fijians, having 
experienced a number of complete failures, had become quite dis- 
couraged and lost all interest. It was evident that in order to revive 
their interest it would be necessary to hold a large meeting and talk 
things out. This was done, and thanks to the energy and enthusiasm 
of my Assistant Agricultural Officer, the natives became enthusiastic 
once again, and four main training centres were established. All 
the implements were recalled, branded with serial numbers, and re- 
distributed to training centres, each of which had an average of 
twenty Fijian youths who had volunteered for the work. Each area, 
or centre, had approximately one hundred acres of good land which 
had been voluntarily handed over to the scheme by the owners. No 
more than half this area was put under cultivation at one time, and 
a three-year rotation was organized embodying money crop, food crop, 
and legume. Fijians trained at the Cotton Station, which by this 
time had developed into a general Experiment Station for crops on the 
dry side of the island, wore appointed as instructors in charge of each 
centre, and “ Headmen ” were nominated by free choice of the youths 
working the centres. Arrangements were made for the transport 
and marketing of money crops, which consisted mainly of rice, cotton, 
potatoes, maize, groundnuts and tobacco. 

This state of affairs lasted for two years, during which between 
150 and 200 Fijian youths were taught to plough. At the end of this 
time such youths as had remained with the scheme from the begin- 
ning requested that they might be allowed to commence farming on 
their own, and become, as it were, independent farmers. This 
meant a thorough reorganization and redistribution of implements, 
on which only one-third of the total sum owing had by this time been 
collected. It was finally decided to divide equally the implements 
paid for and the debts owing. This was done proportionally, and 
individual settlements were established. Then came the question 
of taxes. It was strongly recommended that individuals who were 
definitely attached to the scheme should be excused taxes and all 
communal work except actual village work, in order to enable them 
to get a start. The Government felt unable to exempt any of the 
youths from paying taxes, but agreed to compromise in that an 
extension of time was given so as to allow each individual to plant 
and harvest one crop before he was called upon to pay his taxes. 
These, comparatively speaking, are fairly heavy, and consist of £1 
per head Government tax, £1 provincial tax, and usually 8s. for 
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Government survey fees. These fees vary according to the amount 
of survey work which has been done in the district to which the 
individual belongs. 

Eventually, thirty-seven farms were established, and youths 
sorted themselves out according to the particular tribe to which 
they belonged. Most of them worked in groups of twos and 
threes. Each tribe appointed its own Headman, whose duty it 
was to keep discipline, to act as spokesman for the tribe, collect 
payments for produce sold, and generally help in the organization of 
the scheme. 


Working Capital. 

The great bugbear was the complete lack of working capital 
necessary for the purchase of bags, seed, fencing wire and repairs 
to implements, etc. However, as this could not be raised, it had 
to be done without as best it could. Sums up to £10 from each 
province were sanctioned and set aside as a guarantee against bags 
purchased on credit from local stores, and tliese bags were paid for 
after sales of produce had been effected. The cost of repairs to 
implements had to be recovered in a similar manner. 

Eventually Government agreed to treat the original £500 advanced 
as floating capital, which meant that money recovered on the 
implements distributed might be spent on purchasing new ones. 
Development is therefore restricted, and, governed as it is by new 
purchases made in this manner, naturally somewhat slow. Only 
25 per cent, of the total value of produce sold is placed towards the 
credit of implements advanced. 


Conclusion. 

The natives connected with the scheme are very enthusiastic 
about it, but its ultimate success or failure will also depend to a large 
extent upon the enthusiasm and endeavour of the officer in charge. 

The inauguration of the scheme w^as due in large measure to 
the personal efforts of my European Assistant, who is shortly to 
be transferred to another district where large areas of moderately 
fertile land are available, and where a further scheme is to be com- 
menced on similar lines. Progress will be governed by available 
capital and by the possibility of readily marketing crops grown. 
Should two marketable money crops be forthcoming, progress should 
be fairly rapid. Large areas of undeveloped land are available, and 
very shortly, when road development is completed, a considerable 
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number of natives will be looking for ways and means of obtaining 
money for taxes. One point, however, adds slightly to the difficulties 
of the scheme, and this is that sugar, the primary crop of the country, 
is usually taken as a basis of comparison by the natives, the economic 
value of crops grown being judged accordingly, and since sugar 
enjoys a preferential tariff, it is rather difficult to find a crop which 
will give better returns per acre. Should Fijians, however, really 
take to cotton growing, they would be capable of producing a 
considerable quantity, but they are a proud race and must be led: 
they cannot be driven. 

Received August, 1936 . 
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OVERSEA MECHANICAL TRANSPORT 

TRIALS OF THE IS-TON UNIT IN AUSTRALIA 

BY 

CAPTAIN E. C. ROSCOE, M.B.E., A.MJ.Mech.E. 

An article entitled “ Oversea Mechanical Transport,” which ap- 
peared in Vol. X., No. 4 of the Empire Cotton Growing Review, 
describes the activities of the Oversea Mechanical Transport Directing 
Committee and gives details of the second 15-ton unit evolved by 
them, the trials of this unit being then in progress in England. 

Perhaps a few details of the unit, which is to enable heavy loads 
to be carried over soft earth roads without damage to the roads oi 
sinkage of the wheels, will be of interest if repeated here. 

The unit consists of three vehicles, a tractor, which carries a 
useful load of 3 tons, drawing two trailers each carrying useful 
loads of 6 tons. All the vehicles are mounted on eight articulated 
wheels shod with 10*50-20 inch tyres; the gross axle weight does 
not exceed 3 tons. 

The power unit of the tractor is a six-cylinder A.E.C. heavy oil 
engine developing 130 b.h.p. at 2,800 r.p.m. The radiator is of the 
“ Still ” tube type, mounted at the rear of the driver's cab, air 
being driven through it by means of a six-blade 33-inch u. leter 
fan. In this position the radiator cannot be damaged by collision 
with trees or other obstacles and is well away from grass seed, which 
is so liable to block up the airways when it is in the normal position 
in front of the vehicle. The steering of the tractor is effected by 
means of the first and fourth pair of wheels. All wheels are driven. 

The trailers have 20-foot platform bodies mounted on two four- 
wheel bogies. These bogies are interconnected by means of a diagona 
link, so that when the leading bogie is turned by the drawbar and 
steering yoke, the rear bogie is turned in the opposite direction; 
this gives true track steering, the trailers being able to follow 
accurately in the track of the tractor round corners. The trailers 
cannot “ weave,” that is sway from side to side. 

The brakes are of the Westinghouse air pressure type and are 
arranged to operate on the trailers first and the tractor last, thus 
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obviating any tendency for the trailers to push the tractor round on 
steep hills when the brakes are applied. 

The loaded tractor weighs 11 tons 15 cwt., and each trailer 
10 tons. The unit fully loaded with 16 tons will climb a gradient 
with a moderately firm gravel surface of 1 in 6J, while the tractor 
alone carrying 8 tons will climb a grade of 1 in 2^. The turning 
circle diameter of the unit is 58 feet. 

The tractor was constructed for the Committee by the Associated 
Equipment Company and the trailers were built by E. A. Dyson 
and Company. 

It was decided after a preliminary trial of 3,000 miles in England 
to complete the oversea tests in Australia, the Commonwealth 
Government having kindly offered to assist in every way possible 
to enable them to be carried out on a proper commercial basis in the 
Northern Territory, which they were commencing to develop. A 
mileage of approximately 10,000 was to be run, and this was to be 
accomplished wittiin a space of six months. 

The Northern Territory, formerly known as Central and Northern 
Australia, has an area of 523,000 square miles, or, to express it 
in another way, it is two and a half times the size of France and 
four and a half times that of Great Britain. Alice Springs, which 
is within a short distance of the very centre of the continent, was 
chosen as the base from which the unit should work. 

The Central Australian Kailway, over which a fortnightly mixed 
train service is run from Adelaide, has its terminus 1,040 miles away 
at Alice Springs. From here northward to Birdum, which is the 
southern terminus of the North Australia Bailway from Darwin, 
there is a great gap of 700 miles. It was this gap that we were 
destined to bridge. 

The vehicles were unloaded at Port Adelaide from the Largs 
Bay in April, and as the South Australian Government had expressed 
a wish for a short demonstration of the capabilities of the unit 
to be made in the neighbourhood of Adelaide prior to the com- 
mencement of the journey north, it was arranged, in conjunction 
with the State Transport Board, for a run to be made to Bordertown 
and back, situated in the wheat-growing district in the south-east 
comer of the state. 

The outward route, 191 miles, via Tintinara, is over one of the 
worst tracks in South Australia after the first 90 miles. The return 
route, 800 miles, via Kobe, is over more or less made roads. The 
journey was successfully accomplished under very bad conditions, 
and good experience was gained of the performance of the unit 
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under rather trying circumstances. Fifteen tons of superphosphate 
were carried on the outward journey and 14|r tons of wheat on the 
return journey. 

A fortnight was then devoted to a careful examination on paper 
of the 1,100-mile route to Alice Springs and the interviewing of those 
who claimed to have travelled over some part or the whole of the 
track. There was also a constant stream of interested people who 
wished to inspect the vehicles. The unit was at the same time 
looked over, the necessary camping equipment purchased, and all 
stores as well as 13 tons of fuel carefully stowed on board. A 
South Australian was engaged as a guide and cook. This man later 
proved to be an excellent shot, and it was mainly due to him that 
we were kept well supplied with wild turkeys, and kangaroos for 
those who appreciated that delicacy, kangaroo-tail soup. Besides 
him there were the driver and spare driver, who had travelled out 
from England with the vehicles. Captain Dollery of the Australian 
Defence Force and a Press representative also accompanied us, but 
only as far as Alice Springs. 

We left Adelaide on the last day of April. The first 200 miles 
as far as Quorn is over moderately good macadam roads ; thereafter 
for the remaining 1,800 miles across the continent to Darwin there 
is no made road, only a couple of ruts following the general line of 
the Overland Telegraph. At this time of the year — the winter — 
all rivers and gutters (small streams) are perfectly dry in Central 
Australia, and these crossings tested the draw gear of the unit to its 
utmost, but thanks to the ample articulation of the wheels of the 
vehicles no serious diflSculty was experienced in negotiating such 
obstacles. 

Tents were used for our first camp, but with further experience 
of the country we soon discarded them, and adopted the bush- 
man’s way of laying our swag (blanket and waterproof sheet) on the 
ground, or on a camp stretcher and sleeping beneath the stars. I 
did this nightly for seven months, such is the wonderful climate. 

Desert country is traversed onwards to Oodnadatta, and the 
monotony of the daily vista of sand and stones with no vegetation 
as far as the eye could reach was at times depressing. At Farina, 
now a desolate little place with sand drifts against the few small 
bungalows and huts that remain inhabited, I was interested to see 
at Bell’s store the relics of a Renard road train. It consisted of a 
arge tractor and two six-wheeled trailers, all with iron-tyred wheels. 
Tto drive from the tractor was transmitted to each trailer in series 
by means of a cardan shaft. This road train was brought out to 



312 


THE EMPIEE COTTON GEOWING EEVIEW 


Farina twenty-seven years ago from Prance, and it was hoped it 
would do useful work at the copper mines some thirty miles away* 
However, after only three journeys the sand proved too much for it, 
and it has lain derelict ever since. 

A day for maintenance was spent at Coward Springs, so called 
on account of the disused bore from which natural hot water 
continually flows. 

From Oodnadatta there are two alternative tracks to Alice 
Springs — the old one following the Central Australian Eailway via 
Charlotte Waters and the Depot Sand Hills, and the new one some 
90 miles west through Erldunda cattle station and Henbury. The 
latter track was taken, as the crossing of the Depot Sand Hills — 
razor-backed sand dunes, fifteen of them in as many miles — would 
have been impossible. As it was we encountered much sand on the 
western route, and our rolls of cocoanut matting were frequently 
used. Between Henbury, where the famous Pinke Eiver is crossed, 
and Alice Springs many dried-up rivers are met with, and on the last 
stage of this journey there were as many as eleven crossings in 
22 miles. Alice Springs was reached on the 18th of May at 
midnight, the journey from Adelaide having occupied seventeen 
days, including two taken up for maintenance and rest. The 
average speed was 12* 3 miles per hour. 

As a great part of the loading carried by the unit had been 
arranged by the Commonwealth Government in advance, no time 
was lost before the first journey north from Alice Springs was 
commenced. Fourteen tons of building materials for the construction 
of the hotel at Tennants Creek were loaded, and the 325-mile journey 
started on the fifth day after arrival. 

The track to Tennants Creek for the first hundred miles is 
moderately good, consisting chiefly of a natural laterite surface, and 
thereafter there is a variety of stony and sandy going with one 
bad sand-hill and one wide river crossing — the Taylor. Tennants 
Creek consists only of an overland telegraph office, but 7 miles 
south a promising goldfield is being slowly developed. A corrugated 
iron store, a petrol dump and a few brushwood shacks were all that 
I saw on my first visit, and the population, all men, was 170. The 
hotel — concrete (mostly sand) and corrugated iron — was erected in 
a couple of months. Now, a year later, a police station, a hospital, 
and a school are being built, and the population is nearly 600, with 
many women and children. Water is scarce and is retailed in the 
goldfield at 10s. per 44-gallon drum. It will be realized that there 
is a considerable amount of traffic between the railway terminus 
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at Alice Springs and Tennants Creek, but the owners of the few 
G.M.C*, Ford, Chevrolet and Bedford trucks in use demand high 
charges, Is. to Is. 6d. per ton mile, and this is one of the main 
causes for the slow development of this part of the country. Camel 
trains are often seen, but, on account of its slowness, this form of 
transport is growing less. There were no return loadings of gold ore, 
since, on account of the high freight charges on rail from Alice Springs, 
it did not pay the prospector unless values of over 2 ounces to the 
ton were obtained. A battery is in existence at Tennants Creek, 
but it is nearly always out of order, and a larger one has now been 
installed. 

Besides the loading previously arranged for by the Department 
of the Interior, many demands began to be received from other 
consignees who were desirous of availing themselves of this cheap 
form of transport, a charge of 6^d, per ton mile for outward journeys 
and 3^d. for return loading being made. It was soon proved that a 
second 15-ton unit could have been kept hard at work had it been 
available. 

A later journey north from Alice Springs was to Newcastle 
Waters, and from that centre we had freight commitments over 
distances of 2,000 miles to fulfil. The outward load on this occasion 
consisted of fuel oil for dumps, and station stores (tea, sugar, salt 
and flour) for Newcastle Waters cattle station. Owing to the vast 
stretches of uninhabited country in which we were working, a month’s 
supply of food for four persons and 66 gallons of water for drinking 
and other purposes were always carried for our own use. Generally 
the water found in any creek or water hole could be drunk unboiled 
without ill results, but these places were very few and far between 
in such an arid country. 

At Newcastle Waters there is a large cattle station, a combined 
police station and telegraph oflSce, two Works Department huts, a 
couple of small stores and a tiny hotel, the total white population 
being fourteen. Aborigines — Abos or blackfellows as they are called 
—are employed on the cattle stations and make good stockmen. 
The native women are employed for washing and work in and about 
the camp. The natives receive no pay, but have to be clothed and 
fed by those employing them. 

Forty-five tons of lanoewood rails and cement for the 
construction of a Government cattle dip and yard was another 
consignment dealt with between Newcastle Waters and Muckadee. 
It was when running on this route that we met the greatest number 
of kangaroos. Emus and ‘‘native companions/’ otherwise called 



814 THE EMPIEE COTTON GROWING REVIEW 

brolgas/’ were often seen, and a few shots were had at some 
dingoes, or wild dogs, for which the Government offer 7s. 6d. a scalp. 
There were plenty of wild turkeys as well. 

Loads of fencing and barbed wire, windmill pumping plant, 
cattle troughing and food supplies for the local stores were trans- 
ported from the railhead at Birdum. 10,000 gallons of petrol and 
lubricating oil were also picked up there and taken to the Newcastle 
Waters aerodrome for the England to Australia air race, and two 
large 1,500-gallon bowser tanks to Daly Waters aerodrome for the 
England to Australia air mail service. 

It was at this time that I had occasion to experience the great 
benefit to the Northern Territory of Dr. Fenton, the Government 
“ flying ” doctor, stationed at the hospital at Katherine. One of 
my drivers was laid low with an acute attack of dysentery while at 
Newcastle Waters. I sent a telegram to the doctor, stating the 
urgency of the case, at 9 a.m., at 11.30 a.m. I received a reply to say 
he was starting, and at 8 p.m. he arrived at the landing ground. 
He saw the patient, had him placed in his Moth biplane, and by 
7 p.m. the same evening the driver was safely in bed at the hospital 
at Katherine 800 miles away. 

Up to this time the weather had been very dry, but it now 
changed and heavy rain fell for four days; this necessitated a halt. 
As soon as the rain ceased it is interesting to note that the tractor 
and trailers were able to recommence their journey at least a day 
before any of the light 2-ton lorries similarly held up could move. 

Opportunity was taken when back in Alice Springs in August 
to look over the unit. Some road spring bushes on the trailers 
were renewed and two drawbar pins replaced, the very abrasive 
character of the dust having caused a good deal of wear to the old 
ones. 

The next journey north was with two complete windmill pumping 
plants, bore casing and troughing for Rankine Plain and Connelly’s 
Lagoon on the Barclay Tablelands, a straightaway haul of some 
600 miles. On the way, Alexandra cattle station, which is 10,000 
square miles in extent, was visited. The Barclay Tablelands, a vast 
treeless area, consists chiefly of black soil, and during the dry season 
the tracks across it are good, but it is quite impassable in the rainy 
weather. As there was no natural shade and the thermometer was 
generally above the 100° mark, the midday meal was usually taken 
sitting right underneath the vehicles. Snakes and ** goaimas ” (very 
large lizards) were frequently met with. 

The Commonwealth Government were anxious that the unit, 
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before completing its trials, should be tested over the track running 
between Anthony Lagoon and Borroloola. The distance is 178 
miles, and most of the route is through hilly country with many miles 
of rocky outcrop and sandy soil known as “ bull dust.” In addition 
many steep-sided river crossings are met with. 

Borroloola is situated on the McArthur River, Gulf of Carpentaria. 
It consists of a police station fitted out with a small wireless 
transmitting set, a store, a disused court house and the inevitable 
hotel. About 60 tons of freight, including four windmill pumping 
plants with bore casing and troughing, dog-proof fencing, and station 
stores, awaited us. The methods of delivering the goods at Borro- 
loola were very rudimentary. No facilities or accommodation of any 
description were available, the freight from the small 31 -ton auxiliary 
ketch, the Noosa, was merely discharged on to the grassy river- 
bank, and then carried up a steep sandy bank to higher ground, 
where it was loaded into the imit. This fact, together with the 
delay at midday due to the hot sun, added considerably to the 
loading time. It was on one of these trips that a large boulder 
weighing several hundredweight had to be removed from the track. 
After excavation we dragged it clear by means of two chains attached 
to the tractor. It was hot work, so hot in fact that we lost our 
appetite for lunch and one tin of peaches sufficed for all of us. 

The period for the duration of the trials had now been exceeded, 
and it was necessary to return to Alice Springs as quickly as possible. 
The wet season in the north was approaching, so day and night 
running had to be resorted to to reach the drier zone near 
Tennants Creek. Alice Springs was finally reached at midnight on 
November 19th, thus bringing the trials to a successful conclusion. 

Although the unit crossed the Australian continent from south 
to north during its trials, travelling over very diverse conditions of 
country, and crossing endless rivers and creeks, it is gratifying to 
record that at no time during the 9,900 miles was it necessary to 
procure external assistance in order to overcome any difficulties of 
the route. The A.E.C. heavy oil engine gave no trouble during the 
whole of its trials ; only one involuntary stop was made, and this was 
due to a stuck-up injector, the loss of time occasioned being only 
twenty minutes. The tyres gave no trouble, and only five punctures 
were experienced — each being due to the piercing of the outer cover 
by a sharp piece of dry wood. 

The trailers carried their load well, and stood the racking and 
distortion, so often imposed on them when crossing deep gutters, 
without the fracture or bending of a part. The true tracking features 
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enabled all sharp toms and the negotiation of the difficult parts of 
the track between trees to be effected without trouble. 

The following is a brief sununary of the tests in the Northern 
Territory, not including the trial run to Bordertown. 


Mileage 

... 9,887 

Ton mileage 

... 81,938 

Average speed, m.p.h. 

... 12-87 

Maximum speed, m.p.h 

25 

Average fuel consumption, m.p.g 

3-15 

Actual cost per net ton mile (pence) 

3-70 


Whilst on all outward journeys the unit was loaded to its full 
capacity of 15 tons and sometimes carried as much as 20 tons, little 
back loading was obtained, with the result that the average load 
was only 8-72 tons. The actual cost of 8-70d. per ton mile would, 
of course, have been considerably lower had the average loading 
figure been higher. 

The trials are considered to have been most successful, and the 
satisfaction of the Australian Government in the performance was 
expressed by their purchase of the unit. 

Two 15-ton units have since been supplied to the Government 
of Soviet Eussia, whilst a third is under construction for the 
Government of Tanganyika. 


Received August, 1936 . 
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COTTON STATISTidfe 

BY 

JOHN A. TODD, M.A., B.L. 

During the summer the cotton position has been largely dominated 
by the continued uncertainties of the legislative position in America, 
which followed the decision of the Supreme Court against the con- 
stitutionality of the N.E.A. So far as cotton was concerned the main 
question was wh'ether the unoonstitutionality would be extended to 
the Agricultural Adjustment Administration, including the Bankhead 
quotas and the Processing Tax. The last mentioned has already 
b^n successfully challenged in an inferior court, but the final decision 
lies with the Supreme Court. In the meantime the Act to amend 
the A.A.A. has passed through many contradictory phases, the 
chief point of contention being the revival of the Export Bounty 
proposal, which dates back as far as the McNary-Haugen Bill of 1927* 
Finally, however, it was decided that this should not apply to cotton. 

In the meantime the Government steadfastly refused to announce 
their loan policy for the 1935 crop until the statistical position became 
clearer with the publication of the August Bureau Report. The 
acreage figures published on July 8 were surprisingly small, the 
total of 29,166,000 acres planted showing an increase of only 4-6 per 
cent, on last year’s revised figures. Throughout the early summer 
the weather was unfavourable with heavy rains in May and June, 
but in July the crop made a good recovery, with the result that the 
August Bureau showed a crop figure of 11,798,000 bales. This 
meant an average yield per acre of 198-8 lb., which is within a decimal 
point of the previous record for August of 198-4 lb. in 1983. As 
will be seen from the figures given in our first table, this creates a 
very remarkable succession of poor crops and bumper crops in regular 
alternation over the last six years, for, barring accidents, the final 
yield of this crop should again exceed 200 lb. per acre. 

Egyptian , — For no other crop are estimates available so early as 
in the case of American. Thus our second table of the Egyptian 
crop, which gives the full details of the 1934-85 acreage and yield 
by varieties, contains only the acreage figures for the new crop. 
These, however, were rather surprising, for the general expectation 
that any further reduction in Sake! would be set off by an increase 
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in other varieties was not borne out, and the total acreage showed 
a net reduction of 63,000 feddans. 

Indian , — The same applies to the Indian crop. The August 
forecast, which is the only one yet available, applies only to about 
60 per cent, of the total area, but so far as it goes the figures show an 
increase of 12 per cent, on last year’s revised figure at the same stage. 

Our table of the Indian crop, therefore, is confined to the revision 
of the details of the last two crops with the addition of the 
Commercial crop for 1933-84, which, incidentally, again shows a very 
large excess over the Government estimate. For the 1934-35 crop, 
of course, the Commercial crop figures are not yet known, but it may 
be noted that Ralli’s final estimate of that crop was 6,711,000 bales 
against the Government’s estimate of 4,807,000. 

American Carryover and Consumption , — Our next table of the 
World’s Carryover of American cotton brings the position down to the 
close of season 1934-35, and shows a total of 9,078,000 bales, or 1,481,000 
less than a year ago. This comparatively high figure is partly due 
to the reduced consumption in America during the last two months of 
the season owing to the official restriction of spindle activity. That 
began in the last week of April, but the full effect was not shown 
till the June figures. The season’s total of 5,224,375 bales is included 
in the table of the world’s consumption of cotton of all kinds. The 
position of these world’s consumption figures is becoming increasingly 
unsatisfactory owing to the fact that throughout the whole of this 
season the Federation has been unable to get the German figures, 
and the Russian figures, of course, have not been available for some 
years. The Federation were not even allowed to include an estimate 
of the German figures, as they do in the case of Russia. As explained 
in the July issue, however, when we gave the Federation figures for the 
first half of this season, the lack of the German figures so completely 
invalidates comparison with previous years that we thought it 
better to include the average figures of the previous five years for 
Germany as an estimate. There is, unfortunately, a considerable 
risk of error in this estimate in the distribution between Germany’s 
consumption of American and Outside Growths, but that error is not 
likely to make any very large difference in the comparative totals 
of the world. That comparison for the second half-year only carries 
still further the extraordinary position which had developed during the 
first half of the season. The total world’s consumption of American 
cotton is estimated at only 11,748,000 bales, while that of Outside 
Growths has reached the unprecedented figure of 13,936,000 bales. As 
a check on these estimates it may be noted that the statistician of the 
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New Orleans Cotton Exchange made the world’s consumption of 
American cotton 11,825,000 bales during the season, while Garside 
of the New York Cotton Exchange estimated the consumption of 
American at 11,814,000 bales and Outside Growths at 14,150,000 bales. 
Such a position of relative consumption of American and Outside 
Growths is, of course, absolutely without parallel in history. 

Prices . — During July, prices had made some recovery from the 
relapse which followed the Supreme Court’s decision on the N.E.A. 
Codes, but the unexpectedly large figure of the August Bureau, 
followed by the Government’s announcement of their loan policy, 
produced a sharp drop. The new loan was finally fixed at 10 cents 
(against 12 cents last year), but planters who sell their cotton in the 
open market are to receive a bonus, calculated on a rather intricate 
basis of average spot prices, but limited to 2 cents a pound. 

The movements of the prices of other varieties relative to American 
have been rather irregular, but on the whole the tendency has been 
for them to lag behind American, so that when the price of American 
fell the percentage premiums of other growths tended to stiffen. 
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AMERICAN CROP (EXCLUDING LINTERS). 



1929-30. 

1930-31. 

1931-32. 

1932-33. 

1933-34. 

1934-35. 

Acreage planted (OOO’s) 
Acreage narvest^ . . . 

44,458 

43,242 

43,339 
42,454 i 

39,109 

38,706 

36,542 

35,939 

40,862» 

29,978 

27,883 

26.987 

Crop (running bales). . . 

14,548 

13,766 

16,629 

12,710 

12,664 

9,472 

Yield per acre (lbs.) ... 

1641 

167*0 

21L5 

173*3 

208*6 

170*9 

Season’s average spot 
price (Liverpool — 







pence per lb.) 

9*09 

6*71 

4*82 

6-62 

6*02 

— 


Progress of the Season 1934-36. 



! August, 

Sepl. ! 

Oci. 

Nov, 

Dec, 

March, 

Acreage planted 

' 29,166 

29,166 





Acreage harvested ... I 

28.480 

28,652 i 





Crop (600 lb. bales) ...I 

11,798 

11,489 





Yield per acre (lbs.)...! 

198*3 

192*0 

i 





♦ Less 10,396,000 acres ipeoial abandonment. 


EGYPTIAN AREA AND CROP BY VARIETIES. 
(The Crop Estimates Exclude Soarto.) OOO’s Omitted. 



1933. 

1934. 

1936. 

Area: 

Feddana 

Crop : 
Kantare 

Average 

Yield 

Area: i Crop: 
Feddana Kantara 

1 

Average 

Yield 

Area : 
Feddana 

Long Staple ; 








Sakel 

391 

1,163 

2*96 

420 

1,022 

2*39 

297 

Maarad . . 

110 

377 

3*44 

54 



82 

Qi»a 7 

124 

440 

3-64 

287 



270 

Sakha 4 

46 

149 

3*21 

10 

T 

T 

28 

Casouli 

3 

13 

4*06 

3 



3 

Group Total . . 

676 

2,132 

3*16 

774 

2,238 

2*89 

679 

Per Cent, of Total . . 

37*4 

— 


44*7 


— 

40*7 

Medium : 








Nahda 

27 

93 

3*44 

10 



6 

Fouadi . . 

49 

101 

2*06 

39 

t 

t 

32 

Pilion 

31 

168 

6-04 

8 




Qiaa 3 

7 

12 

1*82* 

10 



10 

Group Total , . 

114 

365 

3*19 

67 

212 

3*17 

47 

Per Cent, of Total , , 

6*3 

— 

— 

3'9 

— 


2*8 

Short : 








Ashmouni and Zagora . . 


6,881 

6-82 

886 

t 

t 

938 

Others 

6 

33 

6.84* 

6 



5 

Group Total . . 

1,016 

6,914 

1 5*83 

891 

4.961 

6*67 

943 

Per Cent, of Total , , 

56-3 

— 

1 

51-* 



58*6 

Total 

1,804 

8,411 

4*66 

1,732 

7,391 

4*27 

1,669 

Per Cent, Change tn 



nmnii 


■li 

bbi 


Acfeage 

+ 64-P 

— 


IS 

B 

^11 

3*6 

Lower Egypt 

1,240 



■ 

1,176 



1,113 

Upper Egypt , , 

665 

— 


667 

— 


566 

res Cent, of Total 

31 3 

" ! 
1 

— 

J2*2 


— 

33*3 

1 


♦ These figures seem to require correction. f Details not yet available. 
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INDIAN CROP. 
(000’« OmiUed.) 



1929-30. 

1930-31. 

1931-32. 

1932-33. 

1933-34. 

1934-35 

Area (acres) 

Crop (Government estimate) 

4004b. hales 

Average yield per acre (lbs.) 
St4H>le } and a oove (bales ) 
Per Cent . of Total 

Stifle below } (bales) 

Per Cent , of Total 

26.922 

6,243 

81 

1,428 1 
27-2 
3.816 i 
72-8 \ 

23.812 

6,226 
88 
1.271 
24-3 
3,963 
75 7 

23,722 

4,007 

68 

1,343 

33-4 

2,682 

66-6 

22,483 

4,666 
83 
1,396 
30‘0 \ 

3,260 
70-0 

24,136 

6,068 

84 

1,480 

29'2 

3,688 

70-8 

23,830 

4,807 

81 

1,340 

27‘9 

3,467 

72-1 

Commercial Crop : 

Net exports (bales) 

Mill consumption 
Domestic consumption ... 

3,868 

2,373 

760 

3,729 

2,271 

760 

1,682 

2,346 

760 

2,868 

2,361 

760 

3,269 

2,336 

760 


Total 

6.991 

6,760 

4,678 

6,979 

6,366 


Per cent, on Government 
estimate 

4-33-3 

-f29-2 

+ 16-7 

+28-4 

-^25*4 

— 

Season’s average spot price 
(Liverpool — pence perlb.) 

6-39 I 

4-02 

4-32 

4-84 

1 

1 4-62 


Per cent, on American 

70-3 } 

1 

70*4 

89-6 

86-1 ; 

76-1 



WORLD’S CARRYOVER 0^ AMERICAN COTTON. 


(Running Balks 000 ’s, excluding Lintbes in U.S.A.) 


End of 

Stock and Afloat. 

1 U.S.A. 

Monthly 

Totals. 

Federa- 

tion. 

' Other 
Mill 
Stocks. 

IJalf^ 

Yearly 

Totals. 

Else^ 

where 

in 

U.S.A.* 

U.K. 

Conti’ 

nent. 

Orient. 

Mill 

Stocks. 

Public 

Ware- 

houses. 

1929, July 

442 

563 



932 

923 

2,860 

1,197 

4,332 

276 

1930, January ... 

618 

1,198 

448 

1,730 

6,343 

9,337 

1,007 

10,344 

— 

July 

304 

544 

143 

1,048 

2,803 

4,842 

937 

6,249 

470 

1931, January ... 

644 

1,198 

343 

1,623 

7,896 

11,603 

907 

12,610 

— 

July 

436 

766 

401 

922 

4,491 

7,016 

950 

8,816 

850 

1932, January ... 

506 

938 

806 

1,583 

10,019 

13,861 

1,193 i 

16,044 

— 

July 

416 

729 

695 

1,163 

6,667 

9,669 

1,379 i 

12,798 

1,760 

1933, January ... 

620 

1,189 

852 

1,455 

9,982 

14,098 

1,248 

16,346 

— 

July 

636 

1,068 

616 

1,298 

6,703 

9.211 1 

1,269 

11,660 

1,080 

1934, January ... 

617 

1.367 

762 

1,657 

9,469 

13,762 

1.320 

16,082 

— 

July 

406 

734 

690 

1,172 

6,626 

8,427 

1,132 

! 10,609 

960 

August ... 

370 

649 

646 

1,026 

6,786 

8,374 

— 

— 

— 

September 

340 

668 

636 

1.002 

7,676 

10,120 

i — 

— 

— 

October ... 

339 

696 

697 

1,088 

9,344 

12,164 

— 

— 

— 

November 

332 

680 

713 

1,246 

9,760 

12,731 

; — 

— 

— 

December 

345 

682 

760 

1,253 

9,606 

12,646 

— 

— 

— 

1935, January ... 

397 

640 

768 

1,149 1 

8,930 

11,884 

1,060 

12,944 

— 

February 

863 

619 

739 

1,117 

8,338 

11,176 

— 

— 

— 

March . . . 

341 

667 

647 

1,074 

7,761 

10,380 

— 

— 

— 

April 

323 

548 

695 

1,020 

7,168 

9.664 

— 

— 

— 

May 

276 

610 

610 

938 

6,626 

8,760 

— 

— 

— 

June 

267 

493 

445 

843 

6,045 

8,093 

— 

— 

— 

July 

201 

395 

316 

749 

6,708 

7,368 

1.030 

9,078 

680 

August ... 

180- 

342 

238 








* Inoliided in total 
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WOELD’S CONSUMPTION OP COTTON. 


(Pboh the Statutios or m Zhtbrnatiohai. Fxoxbatiom.) 
(Munning BaUt, OOO’t — Exdvding Linttra.) 


Variety, 

Season, 

U.K. 

ConlintfU, 

U.S.A, 

Asia. 

Others. 

Totals. 

American, 

1929-30 

1,474 

4,066 

5,803 

1,427 

266 

13,016 


1930-31 

991 

3.242 

6,084 

1,346 

239 

10,901 


1931-32 

1,342 

3,343 

4,744 

2,636 

251 

12,316 


1932-33 

1,400 

3,836 

6,004 

2,666 

276 

14,171 


1933-34 

1,461 

3,976 

6,563 

2,238 

306 

13,534 


1934-36 

1,049 

3,192 

6,224 

1,997 

285 

11,748 

Indian. 

1929-30 

188 

1,376 

61 

4,403 

60 

6,087 


1930-31 

262 

1,216 

43 

4,318 

35 

6.863 


1931-32 

183 

727 

21 

3,834 

23 

4,788 


1932-33 

126 

600 

16 

3,466 

23 

4,220 


1933 34 

234 

844 

14 

3,638 

42 

4,772 


1934-35 

342 

894 

22 

4,601 

18 

6,777 

Egyptian, 

1929-30 

301 

416 

137 

68 

26 

937 

1930-31 

242 

420 

70 

96 

25 

853 


1931-32 

301 

480 

53 

120 

26 

980 


1932-33 

301 

442 

58 

104 

29 

934 


1933-34 

366 

616 

69 

119 

39 

1,108 


1934-36 

362 

641 

55 

186 

41 

1,184 

SundritB. 

1929-30 

602 

2,044 

61 

1,826 

740 

5,162 


1930-31 

479 

1,984 

42 

1,648 

711 

4,864 


1931-32 

660 

1.730 

26 

1,133 

786 

4,235 


1932-33 

421 

1.797 

32 

1,922 

856 

5,028 


1933-34 

409 

2,137 

33 

2,154 

964 

6,697 


1934-35 

754 

2,694 

19 

2,456 

1,162 

6,975 

All kinds. 

1929-30 

2,466 

7,889 

6,052 

7,713 

1,082 

26,201 


1930-31 

1,964 

6,861 

6,239 

7,407 

1.010 

22,481 


1931-32 

2,386 

6,280 

4,844 

7,723 

1,086 

22,319 


1932-33 

2,248 

6,676 

6,110 

8,136 

1,184 

24,363 


1933-34 

2,470 

7,472 

6,669 

8,149 

1,351 

25,111 


1934-36 

2,507 

7,221 

6,321 

9,139 

1 

1,496 

25,684 


U.S. CONSUMPTION OF COTTON BY VARIETIES. 


(Runnino Bales OOO’s: “ Poebion ” in Equivalent 600- lb . Bales.) 


1933-34. 

Total, 

i Daily 
' Rate. 

Upland, 

American 

Egyptian. 

\ 

Egyptian. 

Other 

Foreign. 

Lintere 

not 

Included. 

February ... 

477*9 

! 24-2 

463-8 

1-6 

9-3 

3-3 

59-7 

March 

643-7 

24-7 

627-9 

1-3 

10-7 

3-8 

74*5 

April 

512-7 

24-4 

499-1 

1-1 

8-6 

4-0 

67-8 

May 

519-8 

22-8 

507-1 

1-0 

7-4 

4-3 

(I3-9 

June 

363-4 

17-3 

362-9 

1-0 

6-3 

3-2 

650 

July 

359-4 

17-1 

349-7 

0-6 

6-1 

3-0 

63-0 

1934-36. 

AugUBt 

420-9 

18-3 

409-4 

0-8 

7-8 

2-9 

61*2 

September ... 

296-0 

16-0 

289-3 

0-3 

4-5 

1-9 

54*7 

October 

520-3 

22-9 

606-6 

0-9 

10-4 

2-5 

1 57-4 

November ... 

477-1 

22-2 

465-1 

0-8 

8-5 

2-7 

51*4 

December ... 

413*5 

21-8 

403-5 

0-8 

6-8 

2-5 

52-1 

January 

546-8 

24-0 

634-3 

0-9 

8-7 

2-9 

61-8 

February . . . 

478*3 

24-2 

467*1 

0*7 

7*3 

31 

62-8 

March 

481*1 

22*9 

469*6 ; 

0*8 

6*9 

38 

66*8 

April 

May 

462*8 

21-3 

450*8 1 

1-1 

6-8 

4-1 

70-3 

469-2 

20*6 

458-8 

1-4 

5-7 

3-4 

65*5 

June 

385-9 

19-3 

376-8 1 

1-3 

4*6 

3-2 

61-9 

July 

391-8 

17-8 

382-0 ! 

1-3 

4-7 

3*8 

62*1 





HIGHEST AND LOWEST FUTURES PRICES. 




American. 


Egyptian {Liverpool). 

1933-34. 

New York. 

Liverpool. 

Sahel. 

Uppers. 


High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

February 

12'54 

11-53 

6-48 

5*92 

9-25 

8-36 

7-23 

6-61 

March 

12 38 

11-71 

6-40 

6-04 

8-91 

8-a35 

6-99 

6'69 

April ... 

12 23 

10-86 

6-14 

6-02 

8-62 

7-90 

6-80 

6-18 

May 

11-59 

10-70 

6-05 

5 57 

8-37 

7-88 

6-63 

6-14 

June ... 

12 62 

11 61 

6-55 

5-94 

8-48 

8-22 

6-98 

6-55 

July 

13‘35 

1203 

697 

6-28 

8-60 

8-10 

731 

6-75 

1934-35. 
August ... 

13 84 

12-97 

723 

6-77 

8-71 

8-29 

7-54 

7-19 

September i 

13-43 

l2-3.'> 

7-00 

6-57 

8-65 

7-87 

7-59 

7-02 

October ... ' 

12 53 

11-06 

6-70 

6-43 

8-21 

7-65 

7-19 

6-74 

November j 

12-66 

12-02 

6-80 

6-45 

8‘85 

7-99 

7-58 

6-97 

December j 

12-72 

12-44 

6-89 

6-64 

8-79 

8-46 

7-64 

7-38 

January ... | 

12 75 

12-27 

6-94 

6-75 

8-72 

8-51 

7 75 

7-56 

February | 

12-73 ! 

12-26 1 

6-88 

6-68 

8-58 

8-36 

7-58 

1 7-38 

March ... | 

12-49 ! 

70-25 1 

6-97 

5-95 

8-61 

7-69 

7-65 

6-70 

April ... I 

May 

11-90 i 

10-83 i 

6-54 

5-97 

8*16 

7-86 

7-34 

6-87 

12.19 

10-95 

6-56 

G-20 

8-16 

7-86 

7-47 

7-16 

June ... ' 

11-58 

10-56 

6-17 

5 74 

7-91 

7'62 ! 

7-03 

6-66 

July ... j 

11-80 

11-30 

6-28 

6-12 

7-89 

7-67 

7-10 

6-97 

1935-36. 1 
August ... 1 

11-60 

10-31 j 

6-22 

5-63 

7-86 

7-58 

7-04 

6*42 

Maximum anci 

minimum 6gures in each season are given in italics* 


LIVERPOOL SPOT PRICES OP AMERICAN WITH OTHER VARIETIES 
AS PERCENTAGES (Last Friday of Each Month). 


1933-34. 

i . rO 

I {S 

S.S b 

n5.| 

Indian No. 1 
Fine Oomra. 

West African 
{Middling). 

Brazil Per- 
nam {Fair). 

East African 
{Good Fair). 

Tanguis 

{Good). 


2? 

February 

‘ 6-67 

73-2 

98-5 

97-8 

107-5 

118-0 

107-9 

136-6 

March 

6-35 

70-1 

98-4 

94-5 

107-9 

118-9 

108-0 

137-6 

April 

5-88 

70-9 

lOO-O 

94-9 

109-4 

121-3 

106-5 

137-2 

May 

6-20 

752 

99-2 

95-2 

1089 

120 2 

107-6 

1358 

J une 

6-84 

73 2 

99-3 

95-6 

107-3 

118-3 

102-8 

1221 

July 

6-97 

72-5 

98-6 

96-4 

106-5 

117-2 

1040 

122-0 

Seaton' i average 

6-02 

75 1 

99-5 

98-8 

110 8 

121-4 

110 3 

133-7 

1934r-35. 









August ... 

711 

70-6 

99-3 

96-5 

105 6 

116-2 

105-1 

122-9 

September 

6-91 

69-8 

99-3 

96-4 

106-5 

116-6 

103-9 

121*7 

October ... 

6-92 1 

68-1 

98-6 

95-7 

107-2 

1145 

105-2 

118-8 

November 

6*96 1 

70-7 

98- 1 

95-3 

106-8 

114-7 

108-8 

129-3 

December 

7-20 

73-8 

98-2 

95-4 

107-9 

113-5 

109-4 

124-2 

January . . , 

7*08 

77-5 

98-6 

95-8 

109-9 

113*4 

112-6 

127*1 

February 

7*10 

77-6 

99-3 

96-5 

110-6 

113-4 

107-3 

124*8 

March ... 

6-36 

80-3 

99-5 

96-4 

112-1 

114-6 

116-8 

130-3 

April 

May ... 

6-78 

82*2 

99-3 

96-3 

111-1 

113-3 

117*1 

124-6 

6-92 

77-7 

971 

94-9 

107-2 

109-4 

109-8 

117-9 

June 

6-85 

80*0 

98-5 

96-4 

108-8 

109*5 

108-2* 

117*2 


6*80 

81*8 

100*0 

96-3 

106-6 

108*8 

108*5 

118*7 

Seaeon'eaveroffe 

6-94 

75-6 

98-7 

960 

108-4 

113-6 

109*4 

1229 

1935-36. 
August ... 

6-21 

76-0 

100-0 

96*2 

106-4 

108 -9 

114-2 

128 0 


• New Contract. 



824 


NOTES ON CURRENT UTERATURE 

COTTON IN INDIA. 

404 . Iin>iAN Cbhtral Cotton Committbb. We have received from the Publicity 
Officer a notice to the effect that at the thirty*first meeting, to be held on Augu)^ 
19 and 20, numerous questiona of vital importance to the Indian cotton industry 
will be discussed, including the following; the formation of a compact block of 
long staple cotton in Sind; licensing of gins and presses; standardization of 
weights for cotton transactions; proposed additions and amendments to the 
bylaws of the East Indian Cotton Association Ltd., relating to cotton options 
and the schemes for the publication of cotton forecasts; broadcasting commercial 
news on cotton; railway freight rales on cotton; mixing of Pun jab- American 
cotton; the progress made in connection with the various research and seed 
schemes. Proposals for the following new schemes will be discussed: The 
introduction and extension of B.D.8 cotton in the Broach district; the extension 
of cultivation of long-staple cotton in Bengal; revised seed schemes for the 
distribution and extension of Jayawant and Badag No. 1 cottons in the Southern 
division of the Bombay Presidency. 

405 . Indian Cotton Chabt, 1934-35. We have received from Messrs. Ohunilal, 
Mehta and Co., Bombay, a copy of their annual cotton chart, which is published 
for the eleventh year in succession. The chart is issued at the termination of 
the Broach contract for April-May delivery. The usual April-May Broach 
quotations in Bombay and corresponding contract quotations for American 
cotton in Liverpool and New York are given, together with the London -New 
York cross-rate. Figures are included for acreage, crop, and yield per acre for 
Indian and American cotton for the 1934-35 season, and also acreage, crop, and 
yield per acre figures for the Indian crop for the past ten years. 

405 . Ricport on thb Staplk Length or the Indian Cotton Crop of the 1934-35 
Season. (Stat. Leaflet No. 1, 2nd issue, 1934-35, Ind. Cent. Cott. Comm.) The 
crop of 1934-35 is estimated to produce in bales of 400 lb. ; 


Bales. 

Long staple, over 1 inch 51,000 

Medium staple, J to 1 inch 1,142,000 

Short staple, below } inch 3,614,000 


Grand total .. .. 4,807,000 

407 . Sfinnino Test Refobts on Indian Cottons. By N. Ahmad. (Ind. Cent. 
CoU. Comm. Tech. Circs. Nos. 166, 168-173, 1935.) The circulars contain the 
grader’s report and spiiming test results for Hubli Kumpta cotton, and the 
reports of the Standards Committee and spinning test results for Latur, Nanded, 
Muttia, Broach, Jagadia, and Punjab- American cottons for the 1934-^ season. 

400 . Cotton Citiotvation in Sind. By W. J. Jenkins. (Karachi CoU. Ann., 
1933-34, No . 1 , p. 1 8. ) The average area under cotton, prior to the Lloyd Barrage, 
was about 325,090 acres, while in 1934-35 that area was doubled. Development 
tends in the direction of producing finer types of cotton, American and Eg 3 ^ptian. 
A million acres under cotton is now looked upon as a possibility, and the breeding 
of im|Hoved varieties is an important item of work. A new and promising strain 
of Punjab-American, 289F-20, is being multiplied at Mirpurkhas. The Indian 
Central Cotton Committee hnanoes a scheme for eactending these Improved 
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TariatiM, and much work is being done in carrying out varietal testa, multiplying 
and distributing seed, and the like. CJonsignmenta of improved seed, issued by 
the Agricultural Department, are accompanied by germination-test reports. 
Physiological research is also going on, especially in regard to the economics and 
technique of the use of irrigation water. The question of reserving an area for 
the cultivation of a compact block of long staple cotton is now under consideration 
by Glovemment. The Sind Cotton Committee was established in 1931, and meets 
about twice a year; it deals with all the numerous and important matters con- 
nected with the cotton industiy, and makes recommendations to Covemment. 


COTTON IN THE EMPIRE (EXCLUDING INDIA). 

499 . The following reports have recently been received: 

iMFSBzaL CoLLBQB OF SoMNOK AND Tbohnolooy: Ann. Rpt, to July 31, 1934. 
Fui: Ann. Rpt. of Dpt. of Agr., 1933. 

Kiokbia: Northern Provinces^ Ann. Rpt. for 1934, 

Nyasaland; Ann. Rpt. of Dpt. of Agr., 1934. 

Sudan: -Ann. Rpt. of Dpt. of Agr. and Forests, 1934. 

„ Rpt. of Gezira Agr. Res. Serv., 1934. 

500 . Cotton-Geowino. By J. A. Todd. (Times Trade and Eng., May, l936, 
acxii.) An interesting survey of Empire cotton-growing during the past twenty- 
five years, and a discussion of the economic factors affecting production. In the 
concluding paragraph the author writes as follows with reference to the past 
season : “ The most important development affecting Empire cotton has been 
the forced rise in the price of American cotton, due to inflation and to the drastic 
cut in the 1934 crop as the result of the American Government’s restriction 
policy, and the coincidence of a severe drought in the West. The rising price 
of American has, of course, carried the world price with it, but all kinds of ^ Out- 
side Growths,' not only Empire, have lagged a little behind American in the rise, 
with the result that world consumption has been diverted to an extent never 
before equalled from American to Outside Growths, and all the Empire crops 
have benefited very greatly as the result.” 

601 . Th» East African Aorioultural Journal. We extend a welcome to 
this new journal, a copy of the first number of which has just been received. 
The journal is issued under the authority of the East African Governors’ Oon- 
ference, and is published every other month commencing with January. The 
annual subscription is fis. ; single copies Is., post free, obtainable from the Govern- 
ment Printer, P.O. Box 128, Nairobi. The Editor is Mr. W. Nowell, Director of 
the East African Agricultural Research Station, Amani, Tanganyika, and the 
Directors of Agriculture of Kenya, Tanganyika, Uganda, and Zanzibar constitute 
the Editorial Board. 

The present number contains the following, among other articles: '*The 
inoculation of Leguminous Crops “ Measures against Soil Erosion in 
Tanganyika”; “Cotton Selection and Rotation of Supply of Improved Cotton 
Seed”; “Notes on Cotton Breeding in Uganda”; “Tea Cultivation in the 
Southed Highlands of Tanganyika ”; “ The Climate and Weather of East and 
Central Africa,” etc. 

Hie journal should make a wide appeal to those whose livelihood is farming 
and whose well-being depends on agriculture, and it should also serve a useful 
purpose IB strengthening the tidi between agricultural communities who have 
e<miiiion interests in neighbouring temtories. We wish it every success. 
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THE EMPIRE COTTON GROWING REVIEW 


fi02. Basutoland: Financul and Eoonomio PosmoH. (Crnd. 4807. Pubd. 
by H.M. Stat. Office, 1935, price Sa. 6d. net.) W© have reoeived a copy of tb© 
report of the CJommission appointed by the Secretary of Stat© for Dominion 
Affairs in January, 1935, “ to inquire into the position of Basutoland from the 
financial and economic points of view, and to report thereon. ” The Commiseioner, 
Sir Alan Pirn, was accompanied by Mr. S. Milligan, the senior representative in 
South Africa of the Empire Cotton Growing Corporation. 

The various chapters of the report are headed: General Descrixjtion; Political 
History; Economic History; Present Position and the System of (k>vernm©nt; 
Financial History, and Income and Expenditure; Possibilities of Development. 
The proposals for development are mainly the work of Mr. Milligan. Various 
appendices are included dealing with Rainfall, Imports, Exports, Revenue, 
Expenditure, etc. 

508 . Nigeria: Cotton Cultivation, 1934-36. (Half-yearly Bpt, of Dpt of Agr. 
to March 31, 1936.) Northern Provinces. — ^The purchases of American cotton 
for export were the highest on record, being some 35 per cent, greater than in the 
previous best year (1926-26). The estimate of 49,444 bales is based on an assumed 
ginning outturn of 30 per cent., but as this figure is more likely to be too low than 
too high, it is probable that the actual final total, which only becomes available 
when ginning has been completed, will exceed 50,000 bales. In the opinion of 
most Agricultural Officers, the year’s big crop was due not only to the quantity 
of seed sown, but also to more timely sowing and improved cultivation of the 
fields. This is a hopeful sign, since it shows that in Zaria, Katsina, and Eastern 
Sokoto farmers now regard cotton as the most important crop on the farm. There 
is every reason to believe that the year’s increase represents permanent progress, 
and is not merely an exceptional occurrence, although occasional setbacks will 
no doubt be experienced when the price of cotton falls, or when the weather is 
unfavourable. As in the previous season, the crop contained a good deal of 
immature cotton, and also more stained cotton than usual. The class of cotton 
of Northern Nigeria is still relatively high as compared with that of many cotton- 
growing countries, but it is also distinctly lower than it was a few years ago. It 
is evident that a reform of the marketing system is essential, and exporters have 
signified their willingness to co-operate with the Agricultural Department in 
effecting such a reform. A Committee has been appointed to make recommenda- 
tions on the subject, and as a result regulations have been framed which it is hoped 
will be in force next season and will lead to an improvement in the class of cotton 
exported. 

Higher prices were obtained for the crop than in recent years, and the producer 
received a good return for his cotton. 

There has been a keen demand for seed for planting in 1936, and the total 
distribution is expected to exceed that of 1934 by 1,000 tons. 

Southern Provinces. — The purchase of seed cotton for export in the 1934-35 
season totalled 4,200 bales of 400 lb. as compared with 3,000 bales in the previoUB 
season. The bulk of the crop was again Grade HI., the percentages of Gi^e I. 
and Grade II. in the Improved Ishan being less than those of last year. 

504 . Northern Provincbs: Cotton Cultivation, 1933-34. (Ann, Bpt N. 
Prove., 1934.) The extent to which farmers favoured cotton in preference tO 
groundnuts cannot be estimated closely, as a considerable amount of cotton seed 
was planted in areas where formerly little cotton or groundnuts were glrown. 
The price of cotton was but a little higher than the previous year, but the crop 
was in most places good, and the comparative stability of the price as comparod 
with that for groundnuts is a factor favourable to cotton. 



NOTES ON CUBRENT LITERATURE 827 

Animal husbandry or “ mixed farming mcule good progress, and confidence 
is felt that it is now established firmly. 

In connection with transport, new roads have been made and existing roads 
extended. The work of maintenance steadily increases, but has been carried 
out with little additional cost. The steady fall in motor transport costs reflects 
the improvement which has been effected. 

6(15. Cotton Investigations, (Bull. Imp, Inst,, 82, 3, 1934, p. 459, and 88, 1, 
1035, p. 75.) From the report of the Agricultural Botanist, Northern Provinces, 
we learn that as the result of selection work with Allen cotton carried out in 
1933-34, two strains, D.31 and C.31, were thought worth sending for a spinning 
test and broker’s report. The strain E.31 was excluded because of a great deal 
of “ silvery lint ** and immature seeds, characters which have come to be associated 
with “ nep *’ and high percentages of dead hairs. The broker’s report was 
unfavourable to the promising strain D.31, classing it as shorter and weaker than 
ordinary ginnery cotton (B.C.G.A.), and worth 6‘66d. per lb. as compared with 
7‘Old. with American futures at 6-26d. This strain is as yet far from pure, 
so that it still has possibilities. 

The spimiing test report of the Shirley Institute on the two now strains con- 
firmed the broker’s report as regards the inferiority of D.31 to ordinary Allen, 
but did not show that 0.31 was very much better than Allen, though its “ staple ” 
was longer. The two strains, together with E.31 (which was not sent to England 
for report), are, nevertheless, considered to have certain agricultural merits. 
0.31 and E.31 are highly resistant to jassid, and D.31 and E.31 are also highly 
resistant to leaf curl, as the following figures show : 


Bomo Yield Teial (16 Plots of Ordinary Allen, 5 Plots 
OF Each Variety). 


Variety, 

Per Plot. 

Average Number of 
Plants Damaged 

Per cent. 
Leaf Curl, 

14*2 

Allen 

937 

by Leaf Curl, 

133 

K1 

963 

95 

100 

L 

858 

167 

19-5 

D.31 

927 

17 

1-8 


S AMARU Small-Scale Yield Trial (9 Plots of Each Variety), 



Variety, 

Total 

Number 

Total Number of 
Plants Damaged 

Per cent. 
Leaf Curl, 

14-6 

AUen 


of Plants, 

776 

by Leaf Curl, 

113 

Kl .. 


779 

98 

12-6 

L 


775 

205 

26-4 

S.G.27 


779 

146 

18-7 

C,81 


775 

109 

141 

D.81 


776 

45 

5-8 

E.31 


772 

16 

21 


None of the sixteen plants of E.31 was seriously damaged by the disease, 
and this strain may be considered to be almost immune. Strain L is obviously 
moiN» susceptible than Allen, and so is S.G.27 (introduced from Uganda), but the 
significance has yet to be worked out. As might be expected, these two strains 
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prodiiioe lint of high^ quality than th© others. Strain L is potentially a high- 
yielding type which is reduced to the level of Allen, or lower, by its susceptibility 
to leaf curl and jassid. 

509 . Nyasaland: CotUm CvUivatim, 1934. (Ann, Ept, Dpt of Agr,, 1934.) 
The production of native-grown seed cotton amounted to 6,377 tons, com- 
pared with 3,079 tons in 1933. European production amounted to 368 tons, 
compared with 102 tons the previous year, which argues an increased interest 
in the crop. Climatic conditions were in general good, and the season was marked 
by the interest of new buyers, a fair average yield per acre, and improved prices 
to growers. The total sum paid to growers was £56,374. The proportion of 
No. 1 grade was smaller than usual, and special attention will be given to market- 
ing and grading in 1936. The Cotton Ordinance passed in 1934 regulates and 
controls the industry. Appreciation is expressed of the work that is being done 
for the industry by the Empire Cotton Growing Corporation. 

At the Corporation’s Experiment Station at Domira Bay, spacing, inter- 
cropping, varietal trials, and strain tests were continued. The average yield 
was 260 lb. lint per acre, an increase of 10 lb. over last year, thus proving the 
suitability of the area for cotton. An effective system of storm drainage has 
been completed at the Station, any fields with a pronounced slope have been 
contour drained, and it is confidently expected that there will be no trouble from 
erosion. 

The main pests encountered in 1934 were locusts and stainers, but the damage 
caused was not so severe as in the previous year. 

607. Cation CvUimtion^ 1934-35. A report from H.M. Eastern African De- 
pendencies’ Trade and Information Office for the month of May states that “ In 
Lower River areas a fair amount of cotton has broken, and picking is becoming 
general. The low percentage of stained and soiled cotton obtained from this 
early picking is a satisfactory feature. Insect pests show normal infestation. 
A preliminary estimate of seed cotton in the Lower River areas is 16,000,000 lb. 
produced by 31,966 growers. 

“ The first flush has been harvested in the Dedza and Dowa littorals. Cotton 
planted in December and January has a fairly high proportion of low-grad© 
lint, but later plantings promise a high percentage of No. 1 grade. Staple is of 
good length and relatively strong. Cotton in Kota Kota is later, but is very 
good. Harvesting is also proceeding in other central areas, but in Southern 
Ncheu and the higher parts of Zomba, Chiradzulu, etc., above 2,600 feet elevation, 
the crop, through the operation of various factors, is rather disappointing.’* 

606 . Cotton Industry f 1934-36. (Mnihly. Trade Cables and Epts. from Brawdiee, 
Barclays Bank, Ltd., June, 1936.) The cotton crop is reported to be good; it is 
estimated that exports will total 18,000 to 20,000 bales, compared with just over 
10,000 bales last year. 

600 . The Sudan, 1936. By Sir William Himbury. {BriHak Cotton Qroumg 
Association, 1936, price Is.) An interesting account of a visit to the Sudan and 
Egypt. One of the objects of the journey was to enquire into storage facilities 
at Port Sudan, and these were considered adequate. Sir William Himbury 
states that the present cotton crop of the Sudan is good both as regards quantity 
and quality, and he is satisfied that the country will continue to produce large 
quantities of excellent cotton. Several illustrations are included in the report, 

510. Cotton Cultivation, 1933-34. (Ann, Ept, of Dpi, of Agr, and Forests, 1934) 
From this report we learn that the 1933-34 cotton crop of the Qezira Irrigation 
Scheme was put in under favourable conditions, and there was promise oi a 
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good oiN>p. Unfortunately exceptionally heavy rainfall was experienced, and 
blackarm spread over large areas. Leaf curl also appeared, but caused little 
damage. The extraction of the old cotton plants by the roots, and the rigorous 
suppression of accidental ratoon plants, afforded an effective control of leaf curl 
in the Gezira. The yield per feddan averaged 2-34 kantars, comparing 
unfavourably with a 3*60 average of twenty -three years. There was a good 
proportion of high-grade cotton, and the behaviour of certain selected strains was 
very gratifying. The most promising of these, a direct selection of Gezira-grown 
Sakel which had been under observation for several years, was propagated on an 
area of 773 feddans in scattered blocks. It was severely attacked by blackarm, 
but made a wonderful recovery and yielded 4*4 kantars per feddan. 

The 1934-35 crop made a good start, and promises to give a more than average 
yield with a high-grade cotton usually associated with early picking. 

The flood crop grown on the delta of the Gash at Kassala was very successful 
in 1933-34, the yield and quality of the cotton being exceptionally high. Leaf 
curl caused considerable injury to the Tokar cotton crop. The rain-grown cotton 
industry of the South is considered to be well established and capable of great 
expansion. 

The number of ginneries in operation during the season was twenty-one. 
Three new ginneries are under construction; they will be equipped with saw 
gins, and bum suction gas produced from cotton seed. 

The usual detailed appendices of sections of the work are included in the 

report. 

611. Report of the Gezira Agricultural Research Service, 1934. The 
third report contains, in addition to the introductor}^ note by the Controller, 
reports on the experimental work carried out during the 1933-34 season by the 
Agricultural, Plant Observation, Plant Physiology, Chemical, Entomological, 
Botanical, Plant Pathology, and Plant Breeding Sections, and a note on ** Out- 
stations ” experiments. 

From the note of the Controller we learn that the cotton crop was again dis- 
appointing owing to the heavy and prolonged rainfall in October and November, 
and the average yield was only slightly over 2i kantars per feddan. Blackarm 
and leaf curl were not responsible for serious injury to the crop, but considerable 
losses were caused by white ants and American bollworm. Measiures of control 
are under investigation by the Entomological Section. 

The comparative failure of ordinary Sakel during the season served to throw 
into relief the progress made in evolving now strains capable of withstanding the 
effects of unfavourable conditions in the Gezira. Details are given of the yields 
obtained from some of these varieties, notably “ X1530,” a direct selection from 
Sakel. The lint is slightly coarser than Sakel, but the strain is highly resistant 
to leaf curl. Another variety, X04729, shows great promise as regards yielding 
power, hut is as yet not so resistant to leaf curl as X1530, Selection work is 
being continued. 

Further progress was made towards the solution of the fundamental problem 
of the cause or causes of the wide seasonal fluctuations in yield which occur in 
the Gezira. 

A study of the effect of fallowing on plots which had been under “ continuous ** 
cotton for some jrears indicated that a single year’s fallow break produced an 
increase in yield of cotton of 36 per cent., whereas a second year’s fallowing gave 
practically no further increase. A lubia crop taking the place of a single cotton 
crop in the ** continuous ” series produced increases of about 70 per cent, in 
the yield of the cotton crop which followed. Two years’ lubia gave better results 
than one. 
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The results of two field experiments on the spread and oonkol of hlaokann 
indicated (1) that dust composed of fragments of heaTily diseased leayes falling 
on the ground cannot survive the natural weathering to which it is subjected there, 
and is incapable of infecting a crop of cotton subsequently sown on it ; (2) that 
flooding is effective in reducing or even destroying the infectious nature of larger 
fragments of infected debris from a preceding cotton crop. 

Considerable progress was made in obtaining strains of American cotton 
suitable for areas outside the Gezira Scheme. The new strain, ** XA1129,** 
gave excellent yields, and was well reported on by the staff of the Shirley Institute. 
Another strain, “ 513,” also gave excellent yields, and in addition was early 
maturing and highly resistant both to leaf curl and to jassid attack. 

512. TANOAimKA : Cotton Industry, (Trop, Life, June, 1935, p. 114.) As a 
result of the campaign to plant more cotton in Tanganyika, a largely increased 
acreage has been put down to this crop. The fact that the country produces the 
finest rain-grown cotton in the Empire ensures the future of the crop, but the 
scattered and backward popula tion and lack of communications hinder develop- 
ment. The zoning of ginneries is a very practical help towards the establishment 
of a healthy industry, and must tend to make each ginnery take a personal interest 
in its zone; and consequently not only the amount but the quality of the lint 
will be improved. In addition, co-operation between Government, ginners and 
growers, which is essential to real success, is being stimulated. 

618. Uganda : Cotton Industry, 1934-35. (Monthly Trade Cables and Bpts. from 
Branches, Barclays Bank, Ltd., June, 1935.) “The weather htis been cool and 
exceptionally wet for the time of year. Cotton purchases to the end of April 
totalled 245,862 bales, so that the original official estimate of 240,000 bales has 
already been exceeded; prices are steady.” 

614. Cotton Cultivaiion, 1935-36. The latest report from the Department o 
Agriculture states that a rainfall considerably above normal in most areas, 
together with subnormal temperatures, has retarded actual planting, although 
preparation of plots is well forward. It may be expected that, given normal 
weather conditions from now onwards, the satisfactory soil saturation prior to 
planting should have a favourable effect on the subsequent crop yield. 

516. AUSTRALASIA. The Australun Raw Cotton Bounty Aot, 1934. 
(Text. Wkly., xv., 873, 1935, p. 455.) A discussion of the provisions of the Cotton 
Bounty Law passed by the Australian Parliament in August, 1934. The main 
objective of the law is “to expand and at the same time regulate cotton 
jMToduction in Australia, so that domestic growers will produce only enough to 
supply the estimated requirements of local spinners, plus an additional 20 per 
cent, to be used for other puiposes.” 

616. Queensland: Cotton Prospects, 1934-35. (Queensland Agr. Jour., Ixiii., 6, 
1936, p. 490.) Dry and rather warm weather was experienced throughout the 
main cotton-growing districts from February to April. These conditions greatly 
curtailed the crop prospects which appeared likely to be realized at the end of 
January. The plants were then generally so very heavily laden that good rain- 
fall was required for the rest of the season to develop the crop. The dry con- 
ditions which prevailed, however, caused a general loss of top crop and hastened 
the maturing of the bolls developed. The average yield per acre is expected 
to be lower than that of the previous season, the difference being made up by tke 
larger area planted. 

The seasonal conditions have again demonstrated the important part cotton 
should play in the cropping system of most of the agricultural districts awny 
from the immediate coastal regions. In most of these areas, particularly In tli^ 
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Bumott and Central Districts, all fodder and grain crops have suffered very 
severely from the adverse conditions, while cotton crops, although checked, have 
yielded well enough generally to produce returns covering the costs of production, 
or better. With one soaking rain at mid-January the average cotton yields 
would have been appreciably increased, while only moderate improvement 
would have been effected in other crops. 

617 * Chasing Queensland CotUrn, By R. W. Peters. (Qtieensland Agr. Jour.^ 
xliii,, 5, 1936, p. 483.) A brief outline is given of the development of cotton 
grading and of the establishment of the World’s Universal Cotton Standards 
by the U.S. Department of Agriculture. These Standards are the basis for 
classing Queensland cotton, but it has been found necessary to deviate from 
them somewhat on account of the tendency for the Queensland crop to contain 
more “ spot ” in the white grades than is allowed by the Universal Standards. 
The various factors which must be taken into consideration when grading or 
valuing cotton are colour, the amount and nature of foreign matter contained 
in the sample, the condition of the cotton after ginning, the strengtli, body, 
drag or twist of the fibres, the degree of neppiness, and the staple length of the 
cotton. In conclusion, the author points out to cultivators the necessity for 
careful harvesting, grading, and packing of their cotton in order that it may 
compete profitably on the world’s market. 

518. Snapping Cotton. By W. G. Wells. (Quejenshnd Agr, Jour., xliii., 5, 
1935, p. 479.) Snapping is now being practised in Queensland, and appears 
very suitable for dry seasons. The paper contains recommendations as to the 
varieties suitable for snapping and the correct time for snapping the crop. 

519. Firi; Cotton Cultivation, 1933. {Ann. Rpt. Dpt. of Agr., 1933, recently 
received.) “ Owing to the large carry-over of cotton in America and elsewhere 
and the low prices ruling, it was decided that a largo area should not be planted in 
cotton during the year, but sufiicient seed was disposed of to provide supplies 
for planting in 1934 should conditions improve. 

** The breeding work on the new Back Cross variety was continued at the 
Experimental Station at Sigatoka, and quantities of seed were issued for planting 
on a commercial scale. Seven bales of the Back Cross composed of several 
types were 8hipi)ed to the British Cotton Growing Association in December 
with a view to having large-scale spinning tests made.” 

690 . WEST INDIES. ANTiauA’s Cotton Industry. By F. H. S. Warneford. 
(W. Ind. Comm. Circ., 1., 968, 1935, p. 248.) The low prices ruling in recent 
years restilted in a decrease in the area planted to cotton from 1,500 acres in 
1930-31 to 65 acres in 1933-34. During this period the industry was kept alive 
mainly by peasant growers. Cotton is an ideal crop for peasants in the diy 
east and north-east portions of the island, but the lands are frequently situated 
some distance from the railway. Wore market conditions really satisfactory 
there could be a very considerable production of cotton in this district. A 
definite improvement in the quality of Antigua cotton has resulted in recent 
years through the importation of a small quantity of pedigree seed from 
Montserrat, and subsequent multiplication of this seed under the supervision of 
the inspector. In view of the slight improvement in the cotton situation in the 
past few months, permission has been granted to extend the area planted for 
the 1935-36 crop to 600 acres. 

591 . Trinidad: Reportaje Sobre la Estacion Experimental Algodonera de la 
Isila de Trinidad. By R. Arango. (Rev. Agr., 16, Habana, 1935, p. 31. From 
FI. Bre. Abels., v., 4 , 1936, p. 341.) An ewjoount of a visit to the Cotton Research 
Station, Trinidad, and descriptions of the genetical research in progress. 
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COTTON IN EGYPT. 

ABOLmoK or the Cottoit Tax. {Int. Cott. BuU., xiii., 51, 1935, p. 346.) 
Towards the end of March the Council of Ministers approved in principle the 
abolition of the remaining half of the cotton tax. It was imposed at the rate 
of P.T.36 per kantar, on April 18, 1920. Cotton was then fetching enormous 
prices, and fanners refused to grow relatively unprofitable cereals where cotton 
could be planted. In consequence, there was a serious shortage of foodstuffs 
in the country, and it was very difScult to get supplies from abroad. The 
Government had to step in and purchase cargoes of wheat, maize, rice and flour, 
which were sold to merchants at reasonable prices, in an effort to keep down 
the cost of living. To meet part of the loss on these transactions the cotton 
tax was imposed. The tax was reduced to P.T.25, and in 1928 to P.T.20. Then, 
in 1931, after a great deal of agitation, the Sidky Government reduced it to 
P.T.IO, and to compensate the Treasury for this loss an increase was made in 
the stamp duty on officials’ salaries. His Excellency Ahmed Abdul Wahab 
Pasha, the Minister for Finance, in his note to Council, stated that the total 
proceeds of this tax from 1920 to 1933 amounted to £E. 19,750,000, plus 
£E.800,000, being the estimated proceeds for the year 1934*36. The note 
further suggested that the abolition of the tax should be effected as from the 
beginning of the present financial year — t.e., May 1, 1935 — ^provided that the 
Ministry took the necessary steps to find other sources of revenue to produce 
the same amount as that produced by the cotton tax. 

The removal of the tax should permit a slightly lower level of prices for 
Egyptian cotton without in any way affecting the remuncrativeness to the 
grower, and this should be an advantage to Egypt in the long run. 

683. Lancashire and Egyptian Cotton. By J. A. Todd. {Near East and 
India, May 2, 1935, p. 649.) The consumption of Egyptian cotton, both in 
Lancashire and elsewhere, appears to be determined chiefly by its relative prices. 
“ The best thing that Eg3q)t can do, therefore, to increase Lancashire’s con- 
sumption of Egyptian cotton, is to maintain her recent policy of keeping the 
price of Egyptian, especially Uppers, as reasonable as possible; and with the 
artificially high price which America has forced on the world during the lost 
year or more, it should not be difficult for Egypt to maintain her favourable 
position.” 

584. Egyptian Cotton Spinning Tests. By H. A. Hancock. {Text. Wkly., 
XV., 376, 1935, p. 506.) A description of the Giza Testing Laboratory and of 
the spinning technique employed. 

585. Egyptian Cotton Varieties: The Sakbl Contract. By C. H. Brown. 
{Man. Ottar. Cond., 17/5/36.) Until recently the bulk of Egyptian cotton has 
been divided into long and short staple types — Sakel and Uppers — for which 
two distinct futures contracts exist both in Alexandria and in Liverpool. The 
position is now becoming more complex with the increasing growth of new strains 
of different staple type, such aus Giza 7, Maarad, Sakha 4, Giza 12, and a new 
Sudan strain X1530 (known in Lancashire as ** L ”). Giza 7 is increasing at 
the expense of Sakel, which is also likely to lose still further ground to Sakha 4 
and Maarad, so that Giza 7 will soon be the predominating staple of cotton 
grown in Egypt. The only satisfactory solution on the contract market seems 
to be the changing of the Sakel contract into a general long staple contract^ 
with spot differences adjusted from time to time in accordance with the existllijg 
parities of the different growths. 
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COTTON IN THE UNITED STATES. 

586. The Effect of the New Deal ok the U.S, (^(oton Textile Industry. 
By H. 0. Chalkley, {Int. Colt BuU., xiii., 51 . 1935, p. 389.) The position of 
the cotton manufacturing industry as a whole appeart^l somewhat better at the 
end of 1934, though (>x|K)rt8 had fallen heavily, and mill consumption of cotton 
for the year up to the end of October was about one-sixth less than in 1933. 

527 . Evaluating the Cotook Programme. By — Cox. (Int. Colt. Bull., 
xiii,, 51 . 1935, p. 322.) A rather gloomy account of the working of the Federal 
Government’s cotton programme during the past two years, in which the author 
calls attention to the fact that the gold price of cotton has risen but slight ly. 

528 . American Coto’on: Okb-Variety Production. By A. B. Bryan. (Coikm, 
U.8., xeix., 8, 1935, p. 48. From Summ. of (Jurr. Lit., xv., 11, 1935, p. 267.) 
The advantages of co-o|XTation among farmers to undi'rtake one-variety cotton 
production are discussed. Concrete examples are given of the contrasts between 
one-variety (!0-o]x>ration, and nncontrolhxi multiple-variety production in which 

run-down ” short staple varietit^-s are included. 

629 . Arkansas: Cotton ExperimmU, 1933-34. (Forty-sixth Ann. Rpt. Ayr. 
Exp. Ski. Arkansas, 1934.) Describes varietal, brc'cding, spacing, and fertilizer 
experiments, cotton fibre investigations, and exptT’imcnts to determine the 
relation of oarliness of cotton to boil weevil injury. In the cotton varietal studies, 
the best long staple varieties were Missdel 2, 3, 4 and 5, Delfos 531 and 719, 
and Arkansas 17, but with the exception of the last ail were hisjhly susceptible 
to cotton wilt. Of the intermediate staple group, the Howden siiaiii.; wi rr Mm 
most successful. They liad the required staple length, wilt resistance, large 
bolls, storm resistance, ability to yield well, and excellent character of lint. 

530 . Florida: Experiments with Field Crops. (Florida Sia. Rpt., 1933. From 
Exp. Sta. Rex., 12, 3, 1935, p. 316.) Included the following in connection with 
cotton; breeding experiments, varietal trials, and fertilizer and cultural experi- 
ments. 

531 * Sea Island Cotton. (Int. Cott. Bull., xiii., 51, 1935, p. 329.) Several 
hundred acres of Sea Island cotton will be planteil in Florida tliis year under 
the sup(3rvi8ion of experts in weevil control, and satisfactory yields^ arc expected. 
Boa Island cotton is not under the acreage control laws, and farmtTS are therefore 
more interested in making an effort to re-establish this once: profitable crop. 
Only 20 bales of this cotton were produced in the United States in 1934, but 
an increase to more than 100 bales is expected in 1935. The 1934 crop sold 
at an average price of 28 cents per lb., which compared with approximately 
12 cents per lb. for Upland cotton. 

562 . New Mexico: Quality of Cotton Produced in 1928-32. By J. R. 
Kennedy and J. C. Overpeck. (New Mexico Sta. Bull. 225, 1934. From Exp. 
BiafRec,, 72, 3, 1935, p. 408.) A study made in co-operation with the Bureau 
of Alpricuitural Economics, U.S.D.A. Cotton represented about 42 per cent, of 
the total cash income from all farm crops in New Mexico for the five-year period 
1928-32. Of the cotton ginned in the State during the period 56 per cent, classed 
09 Strict Middling and above, and 83 per cent, of the staple was 1 inch and longer, as 
compared with 39 and 24 per cent, respectively for the United States. Practically 
all of the New Mexico cotton ginned 1 ^ inch and longer-graded Middling or 
aboTCi and more than 90 per cent, of New Mexico cotton was teuderable on 
ftt^wre oontraote. Grades averaged slightly higher, and staple almost inch 
longer in the Mesilla Valley than in the Pecos Valley. The average staple length 
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of the State waa made possible by the production and distribution 

of seed of one variety, Acala. 

588* Acala Cotton Production. By A. R. Leding. ( V.8. Dpt. Agr. Circ. No, 314, 

1934. Prom Summ. of Curt. Lit.^ xv,, 10, 1936, p. 241.) The cultural and 
economic advantages of “ community ” production are described with reference 
to the cultivation of Acala cotton in several counties of New Mexico. 

684. Oklahoma: The Sale of Cotton in the Seed. By L. S. Ellis et at (OMahoma 
Sta. Bull 219, 1934. Prom Exp. Sta. Rec., 72, 4 , 1935, p. 553). This 
study, carried on in co-operation with the Bureau of Agricultural Economics, 
U.S.D.A., was made: (1) to determine the extent and distribution of the practice 
of selling cotton in the seed in Oklahoma, and to determine whether or not the 
practice is increasing or decKjasing; (2) to measure the differences between the 
prices received by farmers in their local markets for cotton sold in the seed and 
in the lint bale; (3) to measure the differences between the prices received by 
farmers for both seed and lint cotton in their local markets, and the pricea paid 
for the same grades and staples of cotton in the central market; (4) to analyze 
the variation in grade, staple length, and turn-out of individual loads of seed 
cotton sold at the same price; (5) to call attention to some of the factors respon- 
sible for, or associated with, the development of the practice; and (6) to point 
out the economic effects on farmers, middlemen, and spinners of the practice 
of selling cotton in the seed. 

585. Current Farm Eamxmics. {Oklahoma Sta. Circ. Ser. 49, voL viii., 2, April, 

1935. ) A useful publication. A striking graph of the gradual progress of 
American cotton and outside growths is given on the front page. The latter 
followed the former upw'ard in a general way till the last few years, when 
it showed a marked rise corresponding to a fall in American. 

586. Tennessee: Farm Price of Cotton in Relation to Quality : A Progress 
Report. By 0. E. Allred et al. (Tennessee Sta. Bull. 153, 1934. Prom Exp. 
Sta, Rec.j 12, 8, 1935, p. 407.) The work is based on a very large number of 
purchases and sales of single bales. Detailed figures are given, and go to show 
that the grower actually received 90 per cent, or over of the better prices obtained 
for the bettor grades, 

COTTON IN FOREIGN COUNTRIES. 

587. The World Cotton Situation: Poreign Cotton Production. (U.S. 
Dpt. Agr. Bur. of Agr. Econ., Wiishington, D.C., April, 1935.) A detailed and 
useful account of cotton cultivation in all the different producing countries, with 
historical background, and numerous graphs and tables of production, and a 
discussion of future prospects of the industry in each country. 

In the study attempts have been made to answer such questions as: What 
are the most important factors in determining production in the more important 
producing countries ? What appears to be the trend in the production of foreign 
cottons, as to quantity and quality ? What are the possibilities as to expansion 
of production and improving quality ? What ore the probable developments 
in production in the next year or two ? How do changes in the price level of 
cotton affect foreign production ? 

588. Argentina: Cotton Cultivation. {Int. Cott. Butt., xiii., 51, 1936, p. 295.) 
The estimated ai-ea planted to cotton in the 1934-35 season ranges from 496,000 
to 666,000 acres. Cotton growing is mainly confined to the Chaco in the north- 
eastern part of the country, where some 2,000,000 acres are still available. A 
considerable increase in population and better facilities for ginning and handling 
the crop will be necessary, however, before this acreage can be planted to cotton. 
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580. GoUm Mustry, 1934-36. (8. Armr. Jour,, 20/7/35.) Good rainfall 

conditions were experienced at planting, and it is estimattKi that the area under 
cultivation in the Republic shows an increase of 15 to 20 per cent, over that of 
last year. A crop of 250,000 bales is anticipated. 

540* Beloiajn Congo ; Comment les Indigenes du Congo-Belge scmt arrives d 
produire Annuellement 20,000 Tonnes de Coion-Fibre. By E. Leplae. (Cokm 
et CvU. Coionn.f ix., 3, 1934, p. 169.) Obligatory culture by natives of small 
areas of cotton is a great factor in the rcault. The cultivator sells the cotton 
for his own profit, to his local ginnery, at a price fixed by the Government. 

541. Brazil: Cotton Production , By M. Bichl. (Wirtschaftsdienst, 20, 1935, 
p. 636. From Summ. of Curr. Lit., xv., 12, 1935, p. 300.) In 1932-33 Brazil 
produced about 1,000,000 bales of cotton which was used almost entirely by the 
home industry, but in 1934-35 the crop was practically doubled, and about half 
became available for export. Further developments are anticipated, and the 
State is supervising seed distribution, standardization, etc. 

542. Cotton Cultivation, 1934-35. Information received from the Department of 
Overseas Trade is to the effect that the production of cotton for the current 
season is estimated at 370,500,000 kilos as against 279,700,000 kilos in the previous 
season. Every State, with the exception of Parana and Sorgipe, has increased 
its production since last year. 

543. Cotton Production in Southern Brazil. By P. K. Norris. (U.8. Dept. 
Agr. Bur. of Agr. Econ., For. Agr. Service, Washington, D.C., May, 1935.) Cotton 
in Brazil has gone through many vicissitudes, and is now once more on the up- 
grade. The present report deals with Southern Brazil, where American Upland 
cotton is grown upon the plateau behind the coastal mountains. The climate 
is favourable to cotton, and the State of Sao Paulo, the most important portion, 
never has killing frosts. Planting is from September to November, and harvest 
from March to May. The present population of this part of the country is about 
20,000,000, mainly Portuguese and Italian stock in the north, German further 
south, while the Japanese are coming in and settling in large numbers, and 
produce much of the oott/on. Transport is good on the whole, and there are 
large and important ports at Santos, Rio, etc. Ginning facilities are insufficient 
for the rapidly increasing crops, and are being extended. The yield of cotton 
is about 180 lb. per acre, but with a downward tendency, the growers in periods 
of depression giving less attention to cotton than to other crops. Fertilizers 
are little used. Pink bollworm is the most important pest. The quality of the 
crop is being improved, and the average staple of the Sao Paulo crop is now over 
1 inch, while improved local varieties are being turned out by the Experiment 
Station. 

The textile industry in Brazil is important, producing about 96 per cent, of 
the country’s needs, the only imports being of high count goods. About 10 to 
16 per cent, of the crop is export^, mainly to Europe. The production of more 
cotton for export is hindered by lack of capital, and also lack of labour, while at 
times coffee is more attractive than cotton. 

Those interested in cotton cultivation in Brazil will find this paper of use. 

544. The Inbustrial System; Its Evolution in the Far East. By A. F. 
Barker, of Chiao-Tung University. {Text. Bee., liii., 627, 1935, p. 42.) Dis- 
cusses the development of the cotton and woollen industries of Japan and China. 

546. China. Cotton Production. {Cotton M/c, 13/7/35.) The Chinese Cotton 
Statistics Association places the final 1934 cotton crop at 3,125,000 bales, against 
2,726,000 in 1933. The 1936 crop is expected to be smaller than 1934, with 
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North China estimated at 80 per cent, of the 1934 harvest, while long staple 
cotton competing with American may show a greater reduction. The Yangtae 
Valley, which turned out 1,231,000 bales last year, is expected to produce more 
this year. 

546. Chinese Cotton Industry: Output, 1934. (Text. Merc,, 92, 1935, p. 362. 
From Summ. of Curr. Lit., xv., 0, 1935, p. 240.) Lack of capital, poor prices 
for manufactured goods, and the relatively high price of raw cotton, are factors 
responsible for the unsatisfactory condition of the cotton industry in China. 
Spindleage has, however, increas<xi in 1934, but the rate of increase of the foreign- 
owned spindles (chiefly Japanese) has been much higher than that of the Chinese. 
Yam production has actually decreased, although the annual output of cotton 
piece-goods has risen, due to the activity of the tTapanese-owned mills. The 
final result of the increased spindleage is that the production of cotton goods has 
exceeded the demand. Spindleage and cotton yarn and piece-goods production 
tables are given. 

647. CoiTON Spinning and Weaving Mills. (Int. Cott. BvM., xiii., 61, 1936, 
p. 394.) Two new Japanese-owned cotton -spinning and weaving mills in China 
arc in course of construction in Tsingtao, Shantung Province. The larger mill 
will have more than 40,000 spindles and 720 looms, while the smaller will start 
with 35,000 spindles and 450 looms. 

548. L’Association Cotonnikhe Ooloniale et la I’roditciton du Coton 
DANS LES Colonies Fran^aises. By F. Lavit.. (Coton et CuJi. Cotonn., ix., 
8, 1934, p. 139.) An intc^resting account of the work that has lK>en accom- 
plished by the Association Cotonni^rt) Coloniale, which was founded in 1903 by 
members of the Sjmdicat G^n^ral de ITndustrie OotonnitVe Fran^aise to develop 
cotton production in the French colonies. The extension of the work is handi- 
capped by lack of funds. 

640. Italy: Work of the Cotton Institute. (Text. Wkly., 15, 374, 1936, 
p. 478.) The Institute is responsible for the supervision of the imix)rt and export 
trade in cotton and cotton goods. A levy of 30 contesimi pe.r kg. (recently 
raised to 60 contesimi) is collected on imporUxl raw cotton. The income from 
this source in 1934 amounted to about 56,000,000 lire. A small part of this 
money was allocated to research into the cottonization of hemp, and a product 
called “ Sodolin ” was evolved which has met with some success for bed linen, 
summer dress materials, etc. The chief object of the fund is to subsidize exports 
of cotton goods, and on the basis of last year’s receipts it should bo possible to 
grant subsidies up to 10 per cent. 

660. Japan Export Industries; Economic Conditions. (Board of Trade 
Jour.y 184, 1935, p. 879. From Summ. of Curr. Lit., xv., 12, 1935, p. 324.) A 
policy of State expenditure financed by State borrowing has on the whole justified 
itself in Japan, During a period of world depression, production has shown a 
remarkable increase, export trade has fiourished, and prices have remained fairly 
steady, whilst unemployment has been relatively low. It is, however, true that 
this prosperity in Japan has so far benefited only limited sections of the popula- 
tion; the agrarian class has had no share in it. Further expansion of export 
trade is planned, but restrictive action is being taken against Japanese trade 
in many countries, so that it seems unlikely that 1936 will show any pronounced 
increase in export figures. 

661. Consumption of American and Other Growths op Cotton in 

By F. Taylor and R. Whitaker. ( U,8, Dpt. Agr. Bv/r. of Agr. Bern,, Washii]igtdll» 
D.C., June, 1936.) A detailed consideration of the subject, with ^aplia and 
tables. It is stated that the principal factors accounting for the marked increase 
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in the exports of Japanese cotton piece-goods during the period following the 
World War were : comparatively low wages in cotton textile industries; 
adequately financed cotton mills; and the aggressive and effective merchandising 
of cotton cloth in foreign markets. 

558 . PoiiAKD, Cotton Industry. (Trop. Life, June, 1935, p. 119.) Polish 
cotton interests are stated to have acquired from the Liberian Government a 
concession of fifty cotton plantations, and are making arrangements to market 
the cotton in Poland as produced in increasing quantities. 

553 . Russia: Cotton Cultivation in Ru.ssian Central Asia. By G. 
Fiirbringer. (Wirtscliaftsdieiist, 20, 1935, p. 676. From Sumni. of Curr. Lit., xv.. 
18 , 1935, p. 300.) The Russian plan for extended cotton cultivation in Central 
Asia, recent progress and factors retarding devcl(>])ment are discusscHl. Projected 
irrigation sysU^ms and syntlieiic fertilizer plants are briefi}^ described. 

SOILS AND MANUMES. 

554 . Proceedings of the Second Conference of East African Agricul- 
tural AND Soil Chemists. (Govt. Printer, Nairobi, 1935.) The second Con- 
ference was held at the Agricultural Rescardi Station, Amani, Tanganyika 
Territory, in August, 1934. Among the subjects discussed wore the following: 
The East African S(nl Map ; Registration of soil series names, and locality- 
names of larger soil units; Biological methods of assay for available nutrients 
in soils or for dete(?tion of soil dotlcitaicies ; Green Manuring v. Compost 
Making; Texture-assessment in soils; Soil and climatic factors necessary for 
the best growth of particular crops, e.g. tobacco, citrus, coffee; The collection 
of experience of various methods of minimizing soil erosion ; Pastoral problems, 
e.g. manurial deficiencicvS. 

666. Egyptian Soil; Deterioration. By D. S. Gracie et al. (Min. Agr. 
Egypt. Tech. Sci. SenK Bull No. 148, 1934. From J. of Text, hist., xxvi., 5, 
1935, A230.) A preliminary account is given of the causes and nature of the 
deterioration of fertile Egyptian soils. It is based on evidence) obtained in cases 
whore the owner or occupier had reason to complain about the unsatisfactory 
condition of his land. The changes in soil conditions in Egypt originate in the 
almost universal replacement of the basin .system of irrigation by, very largely, 
free flow perennial irrigation. In land jiorennially irrigated natural drainage 
may or may not bo good, and artificial drainage, apart in some cases from main 
drains, which scarcely anyone uses, does not exist.. Deterioration of land under 
perennial irrigation can always bo associated with the existence of a liigh -water 
table which has persisted over a variable pc^riod of time. The changes in the 
nature of the soil produced by a persistently high-water table arc described, and 
the effects of soil deterioration on yields of cotton and maize arc studk'd. The 
nooessity for drainage and the prospects of amelioration of deterioratcxl land are 
discussed. Analytical figures are given for seven representative soil profiles. 

556 . Oeganio Base-Exchange Compounds in Soius. By W. T. McGeorg©. 
(/. of Amer. Soc. Agron., 26, 7, 1934, p. 575. From Exp. Sta. Bee., 72, 8, 1935, 
p. 299.) Green manures and crop residues, including plant roots, showed them- 
selves capable of increasing materially the base-exchange capacity of such soils 
as were examined by the author of this contribution from the Arizona Experi- 
ment Station, who further oonsiders that an inorganic fraction of plant material 
also possesses the property of base exchange. “ Whether of the nature of 
isodeot^io precipitates or synthetic zeolites, the bases absorbed by the inorganic 
ffftotion of this exchange complex, as well as those absorbed by the organic 



83S 


THE EMPIBE COTTON GEOWING EEVIEW 


fraction, should be in an easily available form because of their non-crystalline 
structure.** 

567 . A Comparison between the Pipette Method and the Hydrometer 
Method for Making Mechanical Analyses op Soil. By G. J. Bouyoucos. 
(Soil Sci.f 38, 6, 1934, p. 336. From Exp, Sta. Eec., 72, 4 , 1935, p. 449.) With 
the co-operation of the U.S.D.A. Bureau of Chemistry and Soils, the author of 
this contribution from the Michigan Experiment Station compared his hydrometer 
method for the mechanical analysis of soils with the standard pipette methoci, 
finding that what the pipette method determines as coarse clay {0*005 mm.) the 
hydrometer method would determine at the end of one hour, and what the 
pipette method determines as fine clay (0*002 mm.) the hydrometer method would 
determine at the end of two hours. “ The results obtained show that the two 
methods agree e^xceptionally well on the determination of the coarser clay 
(0*005 mm.). On the determination of the fine clay (0*002 mm.) they do not 
agree very closely on some soils, but on the majority of soils they agree satis- 
factorily. The disagreement between the two methods in some soils seems to 
be due to differences in disjiersion. A new stirrer is now employed in place of 
the original one. In this new stirrer the paddle is made of hard steel, and when 
it becomes worn it can be unscrewed from the stinung rod and replaced with a 
new one. On account of its great simplicity and rapidity, and its reasonable 
accuracy, it seems that the hydrometer method has many distinct advantages 
over all other methods.” 

658 . Rblationstiips of Roots, Soil PROPnK, and Irrigation in the Sudan. 
By F. E. Kenchington. (The Journal^ S.E. Agr. Coll., No. 36, July, 1935, 
p. 135.) I. Descriptive, The Shambat research farm near Khartoum occupies 
a shallow basin of “ Karu ” soil which resembles the neighbouring Gezira “ Babob.** 
Both soils are products of arid or semi-arid weathering; both are heavy clays, 
brown or grey in (jolour, salty, alkaline and feebly permeable to water. Oilier 
features common to Karu and Babob are the presence of calcareous nodules, 
a low content of humus, extreme stickiness when wet, and the formation of 
cracks on drying. Karu, Babob and the dark clay of Upper Nile Province (a 
mort; humid region) are regardtd as a natural soil type for which the name Teen 
Suda is proposed. This covers a triangular area extending from the Nile basin 
to Lake Chad; the liegur soils of India apparently conform to the same t}^. 
In the Southern Hemisphere Teen Suda is to be ex}:>ectcd in Brazil (no data), 
and in South Africa (the Vlei soils); it undoubUdly includes the black inland 
soils of North Australia. As the author’s personal observations are limited to 
a part of the Sudan, this broad survey necessarily awaits confirmation, 

II. Experimental, (a) At Shambat, roots of Sakel cotton are largely confined 
to the top foot or so of soil. Below this there is a kind of pan (Horizon II.), 
tough, salty, and scarcely affected by rain or irrigation. Abortion of the root tip 
is common, but when a tap root or a substitute succeeds in finding a path through 
this layer it strikes a more favourable medium (Horizon III.). liOng shallow 
laterals are typical; fine rootlets, limited in quantity, are of two kinds: white, 
aerobic, and yellow, anaerobic. Under anaerobic conditions plant growth con- 
tinues after decjay of the white rootlets. Irrigation presents difficulties owing to 
tlie severe climate on the one hand and the danger of waterlogging on the other. 

(b) Large samples of a typical Karu profile were taken in 10 cm. steps, and 
used in culture experiments. Samples representing Horizon I. permitted normal 
growth of cotton ; notably poor growth was obtained from samples of Horizon 11., 
while growth from soil of Horizon III. was intermediate. The interesting 
observation was made that these differences in growth practically disappeared 
a year later when a second crop of plants was raised from the same soil. As 
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iadicated by rate of water movement, the physical state of the soil, and 
particularly that of Horizon II., had improved during one year’s use as culture 
media in boxes. 

The author expresses misgivings as to the future of irrigation enterprises on 
Teen 8uda soils. 

569. Soil and Fektilizer Studies of the Bureau of Chemistry and Soils. 
{U.8, Dpt, Agr, Bur, Chem. and 8oil3 Rpt,, 1934. From Exp. Sta. Bee., 72, 4, 
1935, p. 448.) The work reported on includes soil erosion investigations, fertility 
investigations with cotton and other crops, fertilizer studies, concentrated fer- 
tilizers, green manure, mechanical placement of fertilizers, soil-type response to 
magnesium compounds, preparation of i>hosphate fertilizers, and mixed fertilizers. 

560. Floiuda: Cotton Nutrition Studies. By R. M. Crown. {Flor. Agr. 
Exp. Sta. Ann. Bpt., 1934, p. 118.) The ditferent fertilizer formulas used in 
triplicate plots at the rate of 500 lb. per acre were: 0-8-7, 2-8-7, 4-8-7, 6-8-7, 
8-8-7, 4-0-7, 4-4-7, 4-6-7, 4-10-7, 4-8-0, 4-8-4, 4-8-12. Significant increases in 
yield over the 4-8-7 formula were obtained from the plots where the 6-8-7, 4-0-7, 
and the 4-8-0 formulas were applied. In 1932, more cotton generally was pro- 
duced on plots following fK'.anuts than on those which followed corn. 500 and 
750 lb. of a 4-8-7 fertilizer yielded 13 and 40 per cent, greater yields than only 
250 lb. of the same mixture, and those plots where no fertilizer was applied 
yielded 62 per cent, less than those where 500 lb. of this fertilizer were applied. 
All these increases, according to statistical analysis, were significant. 

561. Exi'ERIments with Nitrogen Fertilizers on Cotton Son.s. By J. J. 
Skinner ei al. (U.8. Dpt. Agr., Tech. Evil. 452, 1934. From Exp. Sta. Bee., 
72, 4, 1935, p. 455.) Results of experiments are reported showing the relative 
effects of various sources of inorganic, synthetic, and organic nitrogen in fertilizers 
for cotton on the principal soils of the south-eastern Cotton Belt, esjxscially in 
North Carolina. 

On many soils there was not a wide variation in yield of cotton from fertilizers 
containing phosphoric acid and potash with different sources of nitrogen, such as 
sodium nitrate, ammonium sulphat-e, ammonium nitrate, urea, Ltuinasalpeter, 
and ammonium phosphate. In some of the experiments ammonium chloride 
gave slightly lower yields. Fertilizers containing nitrogen derived partly from 
quickly available inorganic or synthetic nitrogen, and partly from slowly avail- 
able organic nitrogen of vegetable or animal-wasto origin, gave larger rt^tums 
on some soils than fertilizers containing only quickly available inorganic or 
synthetic nitrogen, while on other soils quickly available nitrogen gave as good 
results as a mixture of the two tyqx)s of nitrogen carriers. 

562. Basic Slags and Mineral Phosphates. By E. M. Crowther. (Reprinted 
from J . of Boy. Agr. Soc. of Eng., vol. 95, 1934.) A review of rectmt work in this 
country and abroad. 

566. Studies on Calcium Cyanamtde. V.: The U'nLiZATioN of Calcium 
Cyanamidb in Pot Culture Experiments. By H. L. Richardson and E. M. 
Crowther. (J. of Agr. 8ci., xxv., 1, 1935.) 

564. The Relationship between Soil and Rain, with Reference to Soil 
Erosion. By H. H. Cornell. (Farming in 8. Afr., May, 1935, p. 210.) Two 
conditions are necessary before soil erosion can commence. First, there must 
be unabsorbed water, i.e., run-off water; and secondly, the run-off water must 
move at a certain speed. These conditions are controlled by the following 
factors, which are discussed separately: (1) the texture and structure of the 
soil; (2) physical condition of the soil surface; (3) total amount of rain; (4) nature 



840 


THE EMPIEE COTTON GEOWING EEVIEW 


(distribution) of the rain; (5) vegetal cover on the soil; and (6) slope or gradient 
of the surface. 

565 . Measubiss against Soil Ebosiok in Tanganvika Territoey. By E. 
Harrison. (East Afr. Agr. Jour., vol. i., No. 1, July, 1935, p. 14.) A brief 
note, illustrated by photographs, showing the value of contour ridges for com- 
bating soil erosion at the Lubaga Experiment Station, Shinyanga, Tanganyika 
Territory. 

568 . Erosion Control Structures: Drop Inlets and Spillways, By L. H. 
Kessler. (Wisconsm Sta. Res. Bull. 122, 1934. From Exp. Sia. Rec., 72, 5 , 
1935, p. 700.) Presents the results of an analysis of the hydraulic charactoistics 
of certain types of concrete conduits, flumes, and spillway^s used with earth-filled, 
soil-saving dams for erosion control. 

567 . Latest Results of Enutneeiuno ExPEiirMENTs A'r the 8oit. Erosion 
Experiment Stations. By C. E. Rameer. (U.S.D.A. Bur. Agr. Eng„ 1934. 
From Exp. Sta. Rec.y 72, 5 , 1935, p. 700.) Data indicate that the control of 
erosion in the terrace channel can be accomplished to a limited (extent by the 
shape of tlie channel. Tlui height of the terrace also largely determines the cross- 
sectional area of the waterway for any particular slope. 

568 . The Relation of Grass Cover to Erosion Control. By H. H. Bennett. 
(Rhod. Agr. Jour., xxxii., 6 , 1935, p. 385.) The author of this pajx^r is director 
of the U.S.A. Soil Erosion Service. The importance is stressed of grass as a 
means of controlling erosion, since where there is a good cova^r of grass there is 
no serious problem of erosion. It is unfortunate that UTracing should be so 
generally considered as the only method of control. “ The method of attack 
employed by the Soil Erosion Service is essentially a co-ordinated plan of (correct 
land use. This plan involv(^s not only tlie use of direct methods of retarding 
erosion (which necessarily calls for retardation of nin-olf by inc;r(?asing absorption 
of the rainfall), but the use of indirect methods, such as the rc'.tirement from cul- 
tivation of steep, highly erosive areas from which accelerated run-off (resulting 
from incorr(',ct land usage) descond.s witli destructive effect upon lower-lying 
cultivated areas. Such retirexi critically vulnerable lands are Ixung planted with 
thick soil-holding crops, such as trees, grass, alfalfa, lesfMxleza, sorghum, and 
clover. Part of tlie cultivated land is being protected with the now syskun of 
strip cropping, under which cloan-tilled crops, such as cottem, corn, and tobacco 
(the real producers of erosion), (ire Ixdng grown between paralh?! bands of grass, 
lespedeza, sorghum, and other dense crops planted across the slojX)s, on the 
level, i.e., along the contours. Those later crops cateL rain-water flowing down 
the slo}X38, spread it out, and cause the suspended soil to lx? deposikxl and most 
of the water to be absorbed by the ground, thus prok^oting the erojis growing 
on the ploughed strips bdow, On certain slopes strips of ptjrmancnt protective 
cover will be planted according to the French system, using trees, shrubs, and 
vines. Here is an opportunity to make advantageous use of nut trees, persimmon, 
honey locust (producing feed for livestock), briar cro})8, and other plants of 
economic value. It is hoped that it may be possible on some of the project areas 
to employ the Ecutulorian system of protecting steep slopi^s by Ixirdering the 
downhill .sides of rectangular fields with soil-holding hedges. Field terraces 
(embankments adjusted to tlie contours) are Ix'ing employed wherti* applicable, 
and in some localities it is planned to scarify contain types of land, espooially 
summer-fallowed ground, with a machine which scoops out 10,000 baain-like 
holes to the acre, each of which retains about 5 gallons of rain, causing it to sink 
into the ground where it falls. Machines for this purpose are now b^ing manu^ 
foctured. Soil-conserving crop rotations are being practised, and cover crops 
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and other control measures are lieing employed. Every farm is surveyed in 
advance of actual work by specialists of the local erosion staff. Soils, slopes, 
and extent of erosion are plotted on accurate maps.” 

569 . Teeracing in AiiABAMA. By A. Carnes and J. B. Wilson. (Ala. Poly. 
Inst. Ext. Circ. 148, 1934. IVom Exp. 8ia. Rec., 72, 6, 1935, p. 701.) It has 
been found that the so-called Nichols terrace is the most satisfactory for Alabama 
conditions. It consists essentially of a broad shallow ditch, with a moderate- 
sized mound on the lower side. Since this terrace carries most of the water 
below the surface of the ground, complete failures rarely occur. 

CULTIVATION, IRRIOATION, GINNING, ETC. 

670 . Laege-Soale Research in Grof Production — Cotton. (Nature, May 18, 
1935, p. 805.) A very favourable revie'w of the work of tlu^ Experiment Stations 
of the Empire Cotton Growing Corporation, season 1933-34. Attention is 
directetl to the Ixjld development of which tlie Corporation's work is a good 
example; and the complex character of the research for which the Experiment 
Stations exist is descriUxl in brief. 

671 . CoiTON Production. (Te..tii(>liml, xvi., 1935, pp. 1 and 45. Prom Suynm. 
of Curr. Lit., xv., 10 , 1935, p. 241.) A general account of cotton-growing and 
ginning. The article is noteworthy for the exceJJent illustrations. 

572 . Iarovization of Cotton. {Trans, title.) By N. P. Zinichenko. (Bor'ha 
Khlapok, Nos. 2-3, 1933, From Exp. Sta. Rec., 72, 3, 1935, p. 321.) Vernalized 
seed of American cotton varieties Jiand-sown just after treatment emergtxl 
earlier, growth, square formation, blooming and ripening were aettekuattMi, bolls 
were larger, and substantial yield increases over controls usually were obtained. 
Even seed dried to normal moisture content and plantenl about fifteen days after 
treatment gave good yield increases. 

578 . Iarovization of Cotton. (Trans, title.) By A. N. Ta.shlanov and Z. M. 
Pulovkina. (Bor'ha Khlopok, Nos. J-2, 1934. From Exj). Sta. Rec., 72, 3 , 1935, 
p. 321.) Soixllings from vernalized cotton seed emerged several days before 
controls, and certain Egyptian and American varieties res|:K3Ctivt^Iy bloomed 
from 3 to 6 and from 1 to 3 days earlier, and ripened from 5 to M and from 2 to 
4 days earlier than controls. Substantial yield increases werfi noted in the first 
pickings, depending on variety. Usually no differences were noted in boll size 
and fibre length and p<!rc(Mitage. Varietal differ<aK;es were evident. 

574 . Vernalization as a Method of Improving the Quality and Increasing 
THE Yield of Cotton. By A. V. Novikov. (Sredaz NIHI, Moscow and Tashkent, 
1934.) Yield increases have lxH)n obtained on all the vernalized colt, on plots, 
some of which were of an area of six hectares and over. These yield increases 
wore obtaintxl even from cotton grown under the most favourable cultural 
conditions, and are almost entirely to be observetl in the first picking — i.e., before 
the beginning of the early frosts, and in many cases the length of the lint was 
also increased. 

Some varieties, after vernalization, displayed a certain ae(;eleration in the 
time at which the various developmental stages set in. Other varieties did not 
react at all, whilst still others reacted negatively to a twenty -day treatment 
and positively to a fifteen-day treatment. Some varieties Iiave even given vary- 
ing effects in different ex|X)riments, show'ing that the method requires further 
elaboration. 

The technique of vernalization for cotton is described. Each variety must 
be treated with the right conditions of temperature and moisture for the requisite 
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length of time, and the determination of this time, which may vary for each 
variety, has been one of the main difficulties. Richter has found that vernalized 
embryos are coloured blue by methylene blue in buffer solutions of suitable pH, 
whilst un vernalized embryos go pink. The isoelectric point is thus changed 
by vernalization, and it is now possible to determine acctirately when a seed 
has been correctly vernalized. 

Acala 8517 gave the greatest response, with an increase of 13 per cent, in 
total yield, and 27*2 to 36*0 in first picking. The varieties that reacted most 
with regard to early flowering and maturity also gave the greatest increase in 
yield from first picking. This was most marked in the Egyptian varieties. The 
lint length and ginning percentage both tended to be higher in the vernalized 
plants in the American cottons, w’hilst in the Egyptians the lint length was 
slightly reduced though the ginning percentage increased. Flowering showed 
an acceleration usually of three to four days, but amounted to thirteen days for 
Navrotskii and nine days for Ashmouni. 

Great results have not yet been achieved, but vernalization will doubtless 
be worth while, and the question deserves very careful study. 

676 . Cotton Plant: Inter varietal Competition in Yield Trials. By 
B, G. Christidis. {J. Agr. 25, 1935, p. 231. From Simim. of Curr. Lit., 
XV., 12, 1935, p. 301.) Nine varieties of cotton were used in a variety test planned 
according to the randomized block system. At harvest every row was picked 
and weighed separately, and after tlie leaves of the plants had dried up and 
fallen the heiglit of the main stem of every plant was measured. The results 
are tabulated. The yield data show a variation ascribed to competition, which 
varies from zero to +6 per cent. Two groups can definitely be distinguished 
as including the best and the worst competitors. However, the best yielder 
is not always the best competitor, or vice versa. The height-of-plants data do 
not show any indication of competition, presumably owing to an opposite effect 
of shading. The competitive value of a variety depends on that of the other 
varieties with which it is grown in competition. These results suggest that 
competition may cause a definite bias in estimating the comparative yielding 
value of cotton varieties. Field trials should therefore be arranged so that 
competition effects between different varieties will be eliminated. 

676 . Appucatton of Modern Statistical Methods to Yield Trials. By 
I). S. Rajabhooshanam. (Agr. awl Livestock in Ind., v., 2, 1935, p. 145.) Dis- 
cusses the subject under the following heads: The Problem; Some Rtdevant 
Statistical Concepts; Randomized Blocks; The Latin Square; Seasonal Factor 
in Yield Trials, etc. 

677 . The 6x6 Latin Squares. By R. A. Fisher and F. Yates. (Proc. Camb. 
Phil. 8oc., 30, 1934, p. 492. From PI. Ere. Ahsis., v., 4 , 1935, p. 277.) Since the 
correct application of the Latin Square design in field experimentation depends 
on the ability to select a square at random from all possible squares of a given 
size, the mathematical problem of their enumeration is of importance. This 
problem has only hitherto been solved completely for squares up to size 6x6. 
In this paper the enumeration is carried out for 0x6 squares by means of an 
intramutation process, and gives 9408 as the number of “ reduced squares, 
thus correcting an earlier estimate of 8192. It is shown how the aggregate of 
6x6 squares may be derived from only seventeen examples, which are given 
in the paper. 

678 . The Use of “ Differential Reoeession in Analysis of Variance. 
By W. A. Hendricks. (J. Agr. 8ci., 26, 1936, p. 268. From PI. Bre. Ahsts.^ 
V., 4 , 1936, p. 277.) A further elaboration of the method of analysis of 
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co-variance in dealing with experimental data is proposed, and illustrated in two 
oases. Briefly, the method involves the separate calculation of regression 
coefficients for lots of data subject to different treatments, and it is claimed that 
the results of statistical analysis may be misleading when this is not done, owing 
to the occurrence of “ differential regression.” The test for the significance of 
differences among the various regressions is not, however, given, although it has 
been published. 

579 . Effect of Storage Prior to Ginning on the Spinning Quality of 
Cotton. By N. Ahmad, (Tech. Bidl. Ser. B. No. 19, Ind, Cent. Co tt. Comm., 
1935.) Storage of cotton in seed for four weeks before ginning had no effect 
whatever either upon its mean fibre-length or fibre-weight per inch. The results 
of the tests do not support the view that the development of the cotton fibre 
continues after picking during the period of storage of seed-cotton. Similarly, 
the other view that during storage oil diffuses from the seed into the fibre is not 
confirmed by the results of wax determination. Only in the case of one cotton, 
P.A. 289F., the wax content of the stored sample was found to be significantly 
higher than that of the early-ginned sample. As against this, P.A. 4F. gave 
just the opposite result, the wax percentage of the stored sample being actually 
less than that of the sample ginned immediately after picking, while the difference 
between the values of wax content for the two types of samples of the third 
cotton, Mollisoni, was negligible. 

The results of the spinning test show that the yarns spun from the sample of 
P.A. 289F., which was stored lieforo ginning for four weeks, were stronger and 
more even than those given by the early ginned sample of the same cotton. 

COTTON SEED AND OIL. 

580 . Development of Standards for Grades of Cotton Seed. By G. S. 
Meloy. (U.S. Dpt. of Agr. Div. of Colt. Marktg.^ Washington, D.C., June, 1935.) 
Standard grades and standard methods of sampling, analyzing, and gnuiing 
cotton seed have been established for use in the purchase and sale of cotton seed 
intended for crushing. In practice, the quantity index is considered as a whole 
number and the grade as that percentage of the quantity index indicated by 
the quality index. For example, if the quantity index is 110 and the quality 
index is 90, then the grade is 90 per cent, of 110 or 99. 

These standards are permissive in that it is left to the option of the parties 
whether to use the standards or not. Although it is unquestionably the right of 
either the seller or the purchaser to exercise his option, until the sellers of cotton 
seed better appreciate the value of selling on grade, it may happcm that the option 
of using the standards will be left primarily to the cottonseed-oil mills, which 
are the ultimate purchasers of cotton seed. Manifestly, in a given district all 
transactions must be based either on the standanis or off the standards, or the 
option might be exercised as a moans of unfair competition. Therefore, until 
the use of the standards is made mandatory, the use or non-use of the standards 
by the crushing mills must be the result of unity of action or agreement among 
the mills. 

Two factors apparently influence such unity of action: (1) the probability 
of a variable development in the seed produced in a district and the frequency of 
deterioration; and (2) the admission on the part of the majority of the industry 
in any given section that superiority in cotton seed should be recognized and 
rewarded by premiums. 

581 . Dormanoy and Maturity of Cotton Seed. By D. M. Simpson. (J. 

Bes,, 50 » 5, 1936, p. 429.) Experiments conducted at James Island, near 
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Oharlesion, South Carolina, indicate that freshly opened cotton bolls contain a 
considerable percentage of dormant seed. This dormancy may be eliminated 
by drying and storing the seed for a short period. There was no appreciable 
difference in dormancy of fresh seed among several Upland varieties; the Sea 
Island strain tested showed practically no dormancy. Studies of seed maturity 
indicated that cotton seed reaches maturity shortly before the bolls begin to 
open ; at James Island, South Carolina, this period is from forty to fifty days after 
flowering. 

688. ViABHJTY OF Cotton Skbb as Affected by Field Conditions. By 
D, M. Simpson and B. M. Stone. (J. Agr, JRes., 60, 5, 1935, p. 436.) Seasonal 
fluctuations in the germination of cotton seed have been attributed to climatic 
conditions during the harvesting season, but the definite relationship of rainfall, 
humidity, and temperature to the viability of the seeds has received little attention. 
Experiments conducted at James Island, South Carolina, in 1931-32-33, under 
conditions of frequent rainfall and high humidity, provide information on these 
conditions. 

Cotton harvested at James Island normally contains excessive moisture. 
Determinations of the moisture contiuit of seed during the period of boll opfjning 
showed that seed from bolls just cracking oiien contained approximately 60 per 
cent, moisture, and that s^kxI from partially o{)enod bolls, which are ordinarily 
harvested by the pickers, may contain more than 28 per cent, moisture. Dry 
weather caused rapid reduction in the moisture content of the seed and seed 
cotton, but rainy, humid, or cool weather prevented drying and delayed boll 
opening. 

The low viability of seed harvested in unfavourable weather indicates that 
seed deterioration occurs in tlio field before harvesting. Seed from bolls just 
opening, when dried and stored for a short time, gave higher germination 
percentages than seed which had been exposed for a longer period in the field. 

Data on the viability of seed taken from 1k>1I8 exposed for varying lengths 
of time in the field showed that deterioration of the seed was correlated with 
rains or humid conditions which prevented the prompt drying of the seed cotton 
after the bolls began to open. Seed from bolls opening and harvested during 
periods of dry weather gave higher germination j>eroeniage8 than did seed from 
bolls opening and harvestecl during rainy weather. Diff(?rences in resistance to 
field deterioration wore apparent among the varieties tested, and the possibility 
of improvement in the germinating qualities of cotton seed by selective breeding 
is suggested. 

688. Relation op Moisture Content and Method of Storage to Deterioration 
OF Stored Cotton Seed. By D. M. Simpson. (/. Agr. Mes., 60, 6, 1936, 
p. 449.) Storage experiments with Sea Island and Upland cotton seed under 
the humid conditions prevailing at James Island, South Carolina, showed that 
in ordinary storage cotton seed deteriorates rapidly after two years. A definite 
relation is indicated between the moisture content of the se^ during storage 
and the rapidity of deterioration. Sea Island seeds, with a moisture content 
reduced below 8 per cent., when stored in tin containers to prevent the rapid 
reabsorption of moisture, retained their germination percentage with only slight 
impairment for four and a half years. Upland cotton seed stored under various 
conditions and containing from 8*75 to 13-89 |>er cent, moisture deteriorated 
rapidly when the moisture in the stored seed remained alx)ve 10 per cent. Dried 
seed stored to prevent reabsorption of moisture showed only slight deteriora- 
tion after two and a half years. Seed containing 13-78 per cent, moisture 
and stored to prevent drying were all dead nine months after the beginning 
of storage. 
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584 . Acmoiff of A3S Elkotbio Current on Cotton Seed. (Trans, title.) By 
I. I. lakobson. (Bor'ba Khlopok, Nos. 1-2, 1934. From Exp. 8ta. Eec., 72, 8, 
1935, p. 321.) Passage of a 0-05-ampere current tlirough cotton seed soaked in 
a sodium chloride solution is said to have accelerated germination two to three 
days, and in experimental plants increases of from 10 to 20 per cent, in bolls 
per plant and from 9 to 20 per cent, in seed cotton per boil over controls wore 
reported. Limitations of the method are indicated. 

685 . Cotton Seed By-Products: Value. (Cotton Oil Press, xviii., 12 , 1935, 
p. 33. From Summ. of Gurr. Lit., xv., 12 , 1935, p. 301.) An example is given 
of literature that is being distributed by the Georgia Cotton Seed Crushers’ 
Association to stimulate cotton production. The food value of the l>y-product8 
such as cottonseed oil and meal is particularly stressed, the data being expressed 
in equivalents of com, oats, and so fortii. 

PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

686. Report of the Chief of the Bureau of Entomology, 1934. By L. A. 
Strong. (U.S. Dpt. Agr. Bur. Ent. Rpt., 1934. From Exp. Sta. Ree., 72, 5, 
1935, 652.) Work on insect s attacking cotton plants included control of the boll 
weevil by arsenicals and parasites (Microlrracon mellitor, Eurytoma tyhdermatis, 
and Catolaccm hunUri), control of the pink bollworm by cultural me5thods and 
parasites (M. hrevicxymis and Excristes roborator), and control of the cotton flea 
hopper, bollworm, and Thurberia weevil. 

687. Cotton Pests in An™tta. (Trap. Agriculture , xii., 7, 1935, p. 197.) 
A serious outbreak of cotton pests was experienced in February. At Morris 
Bay the cotton was covered with a thick incrustation of the black scale (Saisselia 
nigra Nietn.) and the foliage was heavily iiifesttxi with cotton aphis; both pests, 
however, were heavily attacked by local natural enemie.s. 

Cotton Stainers were present in numbers, and in some cases the damaged 
bolls amounted to 100 per cent. A count was made to determine the infestation 
by pink bollworm, which was found to be 66 per cent. In December the in- 
festation fell to 16 per cent. These facts are interesting in that they demonstrate 
the increase of the pest at a time of the year which has been assumed to coincide 
with the resting stage. 

588 . A Synopsis of Cotton Insects in China. By F. Li and T. Ma . ( Yearb. 
Bur. Ent. Hangchow., 3, 1933, p, 185. From Rev. App. Ent., xxiii., Ser. A, 6, 
1935, p. 306. ) A preliminary list is given of 1 1 6 pests of cotton in China, including 
data (most of which is recorded for the first time), on their distribution and alter- 
native food-plants, the stage of each species that is injurious, and the part of the 
cotton plant it attacks. The most important include Oxycetonia jucunda, Fald., 
and PopUlia mutans, Newm., which only feed on cotton in the adult stage, 
Platyedra gossypidla, Saund., Agrotis c-nigruni, L., A. ypsilon, Hfn., Earias 
cupreoviridis, Wlk., Hdiothis obsoleta, F., Syleptu derogata, F., Aphis gossypii, 
Glov., A. maidi-radicis, Forints, AtraoUmorpha awbiym, Boliv., Oryllus mitratm, 
Hagenbeek, OryUotalpa africana, P. de B., Thrips tabaci, Lind., and Teiranychm 
Marius, L. 

588 . Note on a New Light Trap. By J. J. de Gryse. (Rpt. Ent. Soc. Ont, 1933, 
84 . p. 66, Toronto, 1934. From Rev. App. Ent. , xxiii., 6, 1935, p. 235.) A diagram 
and description of a new light trap for Lepidoptera are given. A large galvanized 
iron funnel fits into a neck in the lid of a bucket-shaped, copper receptacle. The 
haight of the funnel is 24 inches, and its diameter 24 inches at the mouth and 4| 
at ^ neck. The receptacle is 14 inches high and measures 10 inches across at the 
top and 7 to 8 at the bottom. Two vertical glass plates are fitted on opposite 
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sides of the mouth of the funnel to catch insects circling round the light. An 
ordinary electric bulb, a daylight bulb or a good lantern is suspended between the 
glass plates nearly on a level with the funners rim. A set of four movable trays, 
fitting closely one into the other and pierced with circular openings of a gradually 
decreasing diameter (| to ^ inch), are mounted inside the receptacle. The 
lowest tray is made of a fine copper screen. These trays separate the insects 
according to size and prevent crowding and mutilation. A layer of ootton-wool 
saturated in carbon tetrachloride is placed underneath the lowest tray. A small 
tin filled with cotton-wool soaked in carbon tetrachloride and covered with a 
perforated lid is placed on each tray. The carbon tetrachloride should be re- 
newed every night, and | gallon should suffice for one season. The insects are 
stupefied almost at once and need to be relaxed before they can be pinned. 

600. History and Control of tue Boll Weevil in OKiiAHOMA. By C. E. 
Sanborn et al. {BtUL No. 222, Agr. Exp. Sta., Oklahoma, 1934.) 

691. Bollworm Active in Egypt. (Text. WJdy., 15, 882, 1935, p. 698.) The 
Minister of Agriculture has issued an urgent appeal to all farmers to co-operate 
with the Government in a campaign against the bollworm, which threatens to do 
greater damage to the cotton crop than ever before. The exceptional heat at the 
end of April and the beginning of May caused the eggs of the cotton moth to hatch 
out earlier t han usual, and in consequence the bollworm has spread far and wide. 
Upper Egypt is exempt owing to its drier and hotter climate, but the Delta, where 
the damp and relatively cool air favours insect life, is seriously affe<‘-ted. The 
Minister urges landowners to spare no expense in engaging extra hands to clear the 
bollworm from their cotton plants. 

592. Pink Boli-.worm of Cotton (Platyedra goasypidla) in Montserrat. 
(Trop. Agriculture, xii., 7, 1935, p. 196.) Hosts of the pink bollworm during the 
close season for cotton wore (1) the Seaside Mahoe or John Bull tree (Thesptsia 
popuhiea) and (2) wild cotton (Oossypium). The local Government has arranged 
for the destruction of Thespesia wherever it occurs in Montserrat, and also for the 
destruction of wild cotton plants and a thorough clean -up of the localities where 
they have been found. Other cotton posts in the island included cotton stainors 
(Dysdercua andrece L.), which were literally swarming on Thespesia< at Little Bay 
in March. Mole crickets (species undetermined) are stated to injure germinating 
seedlings. 

698. An Entomological Investigation in St. Vincent. By J. G. Myems. 
(Trap. Agriculture, xii., 0, 1936, p. 139). Cotton Insects . — ^The major pests of St. 
Vincent are cotton stainers, pink bollworm, and cotton aphis. They are being 
combated with considerable success by three main methods — viz., rigid close 
season, destruction of alternate host-plants, and breeding of resistant varieties 
of cotton. In the opinion of the author, however, the only economic means of 
avoiding the constant menace, and saving the appreciable loss inflicted by pests 
on the cotton industry, is biological control. 

694. Preliminary Notes on the Cotton Bollworm Ghhridea obsdela Fab. 
By K. Lui. (In Chinese.) {Ent. and Phytopath.^ ii., 27, p. 628. Hangchow, 
1934. From Rev, App. Ent. xxiii., Ser. A, 4, 1936, p. 206.) In China larv« of 
Heliotkis (Ghhridea) dbsoleta F. appear on cotton early in July, when it is a little 
over 3 feet high. An account is given of the life history of the pest and the control 
measures recommended. 

695. Preliminary Notes on the Lite History of the Cottok Ctrrwoaus, 

Agrotia &pp. By F. Li. (In Chinese.) (Ent. and Phytopath., ii., 81» p. 008, 
Hangchow, 1934. From .Ret?. App. Ent., xxiii,, Ser. A, 4 , 1936, p. An 
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imidentilied species of AgrotiSt which has one generation a year in China, and hiber- 
nates in the larval stage, causes serious damage to young cotton plants from the 
beginning of May to mid-June. The prepupal stage lasts from towards the end of 
June to mid-September. The adults emerge in early Ootot)er and oviposit over a 
period of ten days. One female lays an average of 435 eggs. The eggs hatch at 
the end of October. A. ypsilon Hfn., which has three generations a year, also 
causes severe injury to young cotton plants in May. One female lays about 800 
eggs. 

696 . Locust Problem m Africa. By B. P. Uvarov. {Bep. Ajr, Affairs, v., 
1933, London, 1934. Abstr. from Rev. App. Ent., xxiii., Sor. A, 2, 1935, p. 68.) 
Suggests the establishmtmt of a permanent international organization for the 
control of outbreak centres. 

697 . CoMiSTON Nacional dk Defensa contra la Lanoosta. Lucua Nacional 

CONTRA LA liANOOSTA. CONTRIBUCTON OlENTIFICA DE LA SOCIEDAD EnTOMO- 
LOGICA Argentina. (Buenos Aires, Minist. Agric. Argent., 1934. Abstr. from 
Rev. App. Ent., xxiii., 8er. A, 2, 1935, p. 74.) Contains tire papers presented at the 
meetings of the Argentine Entomological Society to discuss the locust problem. 

598 . CoMiaioN Central de Investioacxones Sobre la Lanoosta. Informb 
DE LAS CoMisioNES ExpLORADORAS, Mayo A AoosTO DE 1933. (Buenos Aires, 
Minist. Agric. Argent., 1934. Abstr. from Rev. App. Erii., xxiii., Ser. A, 2, 1935, 
p. 73.) Reports of the exploring commissions sent out by the Central Commission 
of Locust Investigations in Argentina in t^he winter of 1933, to investigate the 
supposed winter “ refugovs ” of Schistoa^rca paranensis Burm,, in that country. 

699 . A General Investioation of the Locust (Loctcsla migratoria L.) 
Outbreaks in China during the Year 1933. By F. C. Woo and T. S. Cheng. 
(In Chinese, with a summary in English.) {Spec. Publ. Nat, Agr. Res. Bur. No. 5, 
Nanking, 1934. Abstr. from Rev. App. Enl., xxiii., Ser. A, 1 , 1935, p. 46.) The 
locusts of the first generation were present from mid- April to the end of August, 
and those of the second from mid- June to mid-Octolxir. Particulars are given of 
the sites on which eggs were laid by the second generation, and of the area infested, 
as well as of the genexal distribution of the locusts throughout the country, and 
maps illustrate the direction of migrations. The crops attacked were cereals, 
reeds, bamboo, cotton, sugar-cane and soy beans, and the loss sustained was 
estimated at nearly 15 million Mexican dollars. 

600 . Invasao da Colonia por Gafanhotos. By P. A. Fragosa Vi ana. (BoL 
Agric. pectuxrio, 1933, Nos. 1-4, Lorenzo Marques, 1934. Abstr. from Rev. App. 
Ent., xxiii., Ser. A, 2, 1935, p. 99.) Deals with the locust situation in Mozambique. 

601 . SomsTOCERCA paranensis Burm. Bemeekungbn i?ber den 
Heuschreckeneinfall am Alto Parana im September 1933. By H. Jacob. 
{Ent. Jahrh.t 44, Leipzig, 1935, Abstr. from Rev. App. ErU., xxiii., Ser. A, 2, 1935, 
p. 92,) In Paraguay many locusts were killed by feeding on bundles of favourite 
food -plants, particularly a stinging nettle, Urera caracasana, to which a liquid 
bait of sugar, syrup or honey, and arsenic had been applied. 

602 . Los Cebos Toxicos Para Combatir la Langosta. By A. Weiss. {Publ. 
Dir. Agron, Minist. Industr. Uruguay, vii., 3 , 1934. Abstr. from Rev. App. 
ErU„ xxiii., Ser. A, 2, 1935, p. 61.) Two formulae for poison baits tested against 
SMstocerca paranensis, Burm., in Uruguay, consisted respectively of 100 lb. 
coarse bran, 0-2 gal. 66 per cent, solution sodium arsenite, 0 8 gal. molasses, 
and 6*6 gals, water, and of 70 lb. coarse bran mixed with 35 lb. fine bran, 0*2 gal. 
Cooper’s locustioide and 10 gals, water. Both proved very effective, and cost 
only about a third as much as control by means of barriers. The second formula 
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WAS slightly cheaper, but the first acted more rapidly, the locusts begizmiug tp 
die within twenty-four hours of its application. Detailed tables of the results 
are given as well as instructions for the preparation and application of bait. 

®08. EKSAYOS a CaMPO del “HoKGO VbBDE*’ (“ SPOEOTKIOHtrM paeanbksb” 
March) db la Langosta Voladora. By J. B. Marchionatto and J. Vallega. 
(Bol. Mem. Min. Agr. Noc.^ xxxv., 1-3, Buenos Aires, 1933, Abstr. fromi?er. App. 
Mycol.^ xiii., 12, 1934, p. 766.) Particulars are given of field experiments in 
Santo Tome and Parana, Argentina, with the so-called “ green fungus ” (Sporo- 
trichum paranense) of the winged locust {Schisiocerca paranemia)^ from which it 
appears that even under conditions relatively unfavourable to the fungal parasite 
a mortality up to 66 per cent, of the inscjcts may be attained by spraying the 
latter with spore suspensions. The effects of the fungus do not begin to be felt by 
the locusts for at least five days after inoculation, so that speedy destruction 
cannot be accomplished by this method. HoweveH in view of its facility of 
cultivation and application, the “green fungus ” should be further tested in dis- 
tricts where the locusts sjxjiid a considerable part of the winter. 

604. The Locust Fungus: Its Artificial Cultivation. By A. McMartin. 
(S. Afr. Sugar Jour., xviii., 9, 1934, p. 521. Abstr. from Mev. App. Mycol., 
xiv., 2, 1036, p. 98.) After repcuited attempts to cultivate the locust (Nomadacris 
septernfasciata) fungus {Empma grylli) from newly dead insects, cultures were 
eventually obtained on a liquid medium consisting of maltose, glycerine, and 
pciptone. A genetic connection was traced betwetm the yeast-like bodies repre- 
senting the early stages of infection in the locusts and the conidial stage. As 
the fungus is not an obligate parasite there is a possibility that it may persist 
on dead organic material or on tlie Ieave.s to which masses of conidia adhere 
after the dead locust falls off. Brief notes are given of three other fungi parasitic 
on locusts in South Africa — viz., a green Sporotrichum in all probability identical 
with the Argentinian S. paranense, S. glohulijerum, and Fusarium acridiorum. 

606. Red Spider: Control. By E. A. McGregor. (U.S. Dept. Agr., Fanners* 
BuU. No. 831, 1934. From Summ. of Curr, Lit., xv., 11, 1936, p. 266.) A 
description is given of the red spider (TeiranycJivs hiniaculatus) and the damage 
caused by it on cotton, especially in the south-east stat/os of the U.S.A. Weeds 
and garden plants (e.g., violets) that remain green during winter harbour the 
spider. Useful sprays include potitssium sulphide, lime-sulphur, and paraffin oil 
emulsion. 

606. Dos Informes Sobre el Akrebiatado, Dysdercus rufwoUis. By J. Willo. 
(Circ. Estac, exp. agric, Minist. Fom., No. 28, Lima, 1934. From Rev. App. 
Ent., xxiii., Ser. A, 6, 1936, p. 307.) An account of experiments and observa- 
tions in 1934 in Peru to test del Busto’s method of irrigating cotton plants as 
a measure against the cotton stainer, Dysdercus ruficoUis, L, This practice 
appeared to destroy only a small percentage of the eggs and larvae. 

607. Les Quatorze Especes de Tsb-Tses du Congo Belge. By E. Hegh. 
{Bull. Agr. du Congo Beige, xxv., 4, 1934, p. 628.) The fourteen species of 
tsetse fly dealt with are members of the Palpalis, Morsilans, Fima, and 
Brevipalpis groups. 

608. Arizona: Diseases of Field Crops. By J. G. Brown and R. B. Streeta. 
(Arizona Sta. BuU. 148, 1934, p. 86. From Exp. Sta. Rec., 72, 8, 1936, p. 346.) 
A compact key to the diseases most prevalent in Arizona, including those affecting 
cotton, com, and flax. 

609. Eremotkecium ashbyii Cotton Boll Fungus: OcouRnBNon. By A* 
Guilliennond. (C. r. Acad. Sci., 200, 1936, p. 1666. From Summ. qf Cwf, 
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XV., 11 , 1935, p. 265.) A description is given of a new fungus, Eremothecium 
aahbyii, isolated from cotton bolls in the Sudan. It resembles the gametophytic 
form of Spennophthora gossypii, Ashby and Nowell. 

[Cf, Abstrs. 695 , Vol. IV., and 419 , Vol. VI. of this Review.l 

910 . Cotton Gummosis and its Control. By N. G. Zaprometoff. (In Russian.) 
{Eight for Cotton (trans. title), Tashkent, 1934. From EeA\ App, Mycol., xir., 
5 , 1935, p. 304.) A very brief popular account of cotton gummosis {Bacterium 
tncUvaceanim) based chiefly on Massey’s work in the Sudan and Stoughton’s 
researches on the organi.sm in England. The disense is stated to occur wherever 
cotton is cultivated in the U.S.S.R., and to bcs fairly destructive in Central Asio, 
espcHualiy on Egyptian cottons, on which the blackarin form of the disease 
frequently causes losses \ip to 60 per cent, or more. While no cotton varieties 
have been found in Russia to be entirely immune from gummosis, recent data 
received from Transcaucasia would indicate that locally the “ Kingkarayazski ” 
No. 915 variety exhibits the greatest relative resistance. Expf^riments in 1929 
showed that the incidence of the disease was reduced from 4*3 to 0*3 |x>r cent, 
by applications of 300 kg. ammonium nitrate per hectare. Control measures, 
also based on work done abroad, are briefly discussc'd. 

611 . Resume dit Rapport stir l’Activite dtt Laboratoire de Phytopatho- 
LOGIE (STANLEYVrLLR ET BaMBESA) EN 1933 ET T.A CaMPAGNE CoTONNIERE, 
1933-34. By R. L. 8toyacrt. {Bull. Agr. C(mgo xxv., 3, 1934, p. 376. 

From liev. App. Myc/il., xiv,, 4 , 1935, p. 223.) In an ext)eriment conducted in 
the Belgian Congo in 1933, the bolls from four cotton plants in each of five plots 
sown at fortnightly inUsrvals from July 10 ’were collected every weedt and the 
{.xjrcentage amounts of internal boll diseas(^ {Nenwtospora coryli and A^ gossyjm) 
and “ red rot ” present were calculated. The latter condition, whicdi is not 
apparent externally, is a wet, later dry, garnet-red rot, probal>ly of bacterial 
origin, generally affecting the whole segment; this dries up and tlie placenta 
becomes hypertrophie<i. 

The data obtained showed tJuit internal boll disease incroa8e<l thrernghout 
the season, the figures for the five plots being, resp€?ctively, approximately 0*7, 
0*3, 1*4, 2*4, and 6 per cent., whereas the amount of red rot present remained 
practically constant at approximately 1 per cent, in the first four plots, but 
jumped to 3 per cent, in plot 5. These figures refer to the total number of bolls 
on the plants, and include those in all stages of development, from the smallest 
to those about to of)on. Internal boll disease occurs in bolls 2*5 cm. in diameter, 
very occasionally in smaller ones, and never in those under 1*5 cm. in diameter. 

Seedling damping-off, caused chiefly by BhizoeJonia {Corticum) solani, and to 
a very slight extent by Sclerotium rdfsiiy was very severe, the percentage in- 
fection in the five plots and a later-sown one being, respectively, 7*5, 1*5, 11*7, 
7*2, and 4*5 per cent. An inverse correlation was established between 
intensity of infection and increasing soil temperature and sun heat. 

In two localities young plants (with six to seven adult leaves) of the newly 
introduced Dixie Triumph cotton were attacked by angular leaf spot (Bacterium 
malvacearum) though Triumph Big Boll remained unaffected. 

Cotton in the vicinity of Wamba-Ibambi develo{>ed a wilt (the symptoms of 
which arc described), due probably either to Fusarium vasinfectum or VerticiUium 
(tSbo^atrum. Farther investigations into this condition are in progress. 

619 . Cotton Root-Rot Investigations. {U.8. Dpt. Agr. Bur. Chem. and Soils 
Mpt.y 1934, p. 40, From Exp. Sta. Mec., 72, 4, 1935, p. 494.) Results of experi- 
menta on the relation of soil-fertility factors and the use of fertilizers to the control 
of ootton root-rot are briefiy noted. 

xil. 4 
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618 . Rblativb Parasitism ob the Cotton Root-Rot Organisms bbom Gujerat 
Soils. By V. N. Likhite and V. G. Knlkarni. {Curr. Sci.f iii., 6 , 1934, p. 252. 
From Eev. App. Mycol, xiv., 6 , 1935, p. 359.) Of the three organisms which 
were found to stand in causal relationship to cotton root-rot in Baroda, the form 
of Fusarmm ixmnfectum isolated from “ gorat ” soils is stated to have been 
shown to be non-pathogenic to cotton, presumably owing to its having been 
exposed to the action of such soils for two consecutive generations, since a fresh 
strain of the fungus obtained from a locality whore cotton wilt exists gave a 
high percentage of infection. There was also evidence that the presence of the 
Baroda form of F. vasinfectum in affected cotton plants was due to its general 
symbiotic association with nematodes. Observations (later confirmed by con- 
trolled experiments) in 1931-32 showed that in cotton sown in May and irrigated 
seven times with well water (with a pH value of 8) the percentage incidence of 
root rot associated with Macrophomina (phaseoli) and nematodes was 92, as 
compared with 28 to 58 per cent, in cotton sown during the monsoon season 
after the first showers; a study of the meteorological data for the period involved 
indicated that a soil moisture of 30 per cent, and a temperature of 40® C. favoured 
parasitism in M. phmeoli and nematodes jointly, but that as soon as these con- 
ditions disapp(?ar both organisms tend towards 8 aproph 3 dism in the soil. 

614 . Cotton Root-Rot Disease: Control in Texas. By G. T. Ratliffe. 
(V.S. Dpt. Agt., Tech. Bvll. No, 436, 1934. From 8umm. of Ciirr. Lit.^ xv., 11 , 
1935, p. 265.) A report is given of observations made during a period of tw'enty- 
one years on the effects of crop rotations and methods of cultivation in the 
incidence of root-rot damage. Of all the numerous practices discusst^l, only 
four-year rotat ions had any definite effect in checking the disease. 

616 . Some Effects of Fhymaiotrichurn Root-Rot on the Microscopic Cha r A tTEiis 
OF Cotton Fibres. By G. N. Stromaii et al. (Phytopathology, xxv., 1, 1935, p. 126, 
From Rev, App. Mycx)l., xiv., 6 , 1935, p. 360.) The results (which are tabulated 
and discussed) of a microscopical examination of tlie fibres from Startex cotton 
plants killed by root-rot (Phymatotrichum omnivorum) in Texas in 1931 showed that 
those from individuals destroyed early in the season were abnormally wdde and 
thick, with fewer convolutions per unit length than healthy material. The fibres 
from plants killed at a later stage of development did not differ approoiably from 
those of normal plants. The coarser, less twisted fibres from the plants killed in 
the early summer constituted less than 10 per cent, of the cotton harvested from 
plants grown under irrigation in the trials described, and would probably average 
not more than 20 cent, of the crop from plants succumbing to root-rot under 
dry-fanning conditions. 

616 . The Quaijty of Lint and Seed from Cotton Plants Infected with 
Phymatotrichum Root-Rot. By J. J. Taubenhaus and W. N. Ezekiel. 
(Phytopathology, xxv., 1 , 1935, p. 104, From Rev, App. Mycol,, xiv., 6 , 1935, p. 360.) 
Data are presented in tabular form and discussed, indicating that root-rot 
(Phymatotrichum omnivorum) appreciably affects the quality of lint and seed from 
Startex cotton plants in Texas, the damage being directly proportional to the 
earliness of the attack. 

617 . The Relation of Fertilizers to the Control of Cotion Root-Rot in 
Texas. By H. V. Jordan et al, (V.S, Dpt. Agr,, Tech, Bull. No. 426, 1934. 
From Exp. 8ta. Rec., 72, 4 , 1935, p. 494.) A progress report- is presented of the 
results of field experiments on the relation of fertilizer usage to the control of 
Phymatotrichum omnivorum on cotton, conducted in the black-land prairie section 
of Texas during the period 1928-31. The tests were co-operative between the 
U.S.D.A. Bureau of Plant Industry, the Texas Experiment Station, and cotton* 
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growere. They covered the most prevalent soil types and climatic variations of 
the section. 

Fertilizer analysis experiments, based on the triangle system, with applica- 
tions of mixtures containing a total of 15 per cent, of plant food at the rate of 
600 lb. per acre (in some instances 300 lb.), were carried out on eight or nine soil 
types, mostly for a period of two to four years in each case. Detailed results are 
presented. 

In general, the greatest fertilizer response in acceleration of maturity and 
increased yield was secured from the combined application of nitrogen and 
phosphoric acid. Only in a few cases did nitrogen alone give greatest increase 
in yield. A few fields responded to phosphoric acid alone. There was little 
response to potash. An appreciable residual and cumulative effect of fertilizers 
was found. 

CJoncentrated fertilizer materials, particularly the ammonium phosphates, 
showcMi marked effectiveness in accelerating early plant growth and maturity in 
certain seasons, but; the results were not entirely consistent find did not demon- 
strate the anticipated advantages over ordinary commercial materials. 

None of the common nitrogen carriers showed decided advantage over others 
tested. Marked increases in cotton yields were obtfiincd following clean fallow^ 
on Wilson clay, which materially com|)cnsatcd for the loss of crop during the 
period of fallow. 

Nitrogenous fertilizers applied after sorghum resulted in increased cotton 
yields sufficient to offset the unfavourable sorghum after-effects, and provide a 
further increase. Evidence shows tlie importance of acceleration of maturity 
usually effected by favourable fertilizers for evading losses due to progrejssive 
killing by root-rot. Field increases also usually more than compensate for the 
losses from the disease. A significant reduction in the proportion of cotton 
killed by root-rot was demonstratcHl where fertilizer treatments were effective. 

In view of the results already obtained, the autliors hold that there is a possi- 
bility that the cumulative effect of optimum fertilization, combined with crop 
rotation, fallowing, modified tillage, and other cultural treatments, may eventually 
lead to the eradication of the disease from fields so handled. 

616 . Observations siir la Stkjmatomycose des Capsules du Cotonnier au 
Congo Beloe. By R. L. Steyaert. (Bull. Agr. du Congo Beige, xxv., 4 , 1934, 
p. 473.) This disease has had an important effect in reducing the quality and 
value of lint in recent years. It has been knowm in the British West Indies since 
its description by Now^ell in 1917, and is there carried by species of Dysderetbs, 
Nezara, Ijeptoglossus kaUeatus, and Phthia picta,, which have intermediate hosts, 
especially among the Leguminosoe. A long list of such hosts, and their distribution, 
is given. A detailed series of infection experiments was carried out, and showed 
that late-sown cotton was most affected. Tliree kinds of boil rot were found, 
tW of which appear to be bacterial, while the third is due to a Nematmpora, 
A list of literature is included. A paper that should not be neglected. 

610 . Investigations on Cotton Wilt. (Arkansas Agr. Exp. Sta. Bull. 312, 
1934. From Eev. App. Mycoh, xiv., 4 , 1935, p. 221.) Preliminary exj)erimonts 
with detached portions of cotton plants resistant and susceptible to wilt (Fusarium 
msinfectum) indicate that the character for resistance is not localized in the roots, 
but is found also in the aerial organs. The movement of the fungus tlirough 
the vascular system is much more rapid in the stems of susceptible plants than 
iU those of resistant ones, and the latter apparently contain a substance capable 
of inhibiting the growth of the pathogen in culture. The incidence of cotyle- 
donary infection by Bacterium malvacearum on cotton seedlings was considerably 
reduced by early (end of April and beginning of May) seed treatments with 
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oeresan and new improved oeresan, but by mid-season no diSerenoe in the amount 
of angular leaf spot could be detected on the various plots. 

680, ViETJS Diseases of East African Plants — I. By H. H. Storey. (East 
Afr. Affr. Jour,, Vol. I., No. 1, July, 1935, p. 63.) In this, the first of a series of 
articles, the author attempts to indicate the general outlook of the research 
work upon the problem; to show what is known of the nature of vinises; and 
thence to deduce the principles of the methods by which they may be controlled 
in agricultural crops. 

GENERAL BOTANY, BREEDING, ETC. 

621. Qualities in Cotton required by the Spinner. By N. S. Pearse. 
(Tf^t. Wkly., XV., 377, 1935, p. 555, and subsequent numbers.) A useful article 
which should be studied by growers and still more by breeders. Cultivators are 
recommended to grow longer rather than shorter staples, as having a better 
market. Uniformity of staple is the first dasideratum, but fibre strength, absence 
of nep, good grade, careful ginning, and uniform baling are also essential. The 
question of price is discussed, and the author gives reasons for stating that 
“spinners prefer a steady market, or a steadily rising market.’' 

622. Memoirs of the Cotton Research Station, Trinidad. (Pubd. by the 
Empire Cotton Growing Corporation, price 28. 6d., post free.) The ninth 
number of Series A, Genetics, has recently botm issued, and contains the following 
papers reprinted from the Journal of Genetics: 

Some New Interspecifio Hybrids in the Genus Gossijphmi L. By 
A, Skovsted. Hybridization t'xperimcnts have been carried out between the 
following groups with the exception of (k) and (i): (a) G. aridum {Erwxylum);(b) G. 
armourianum ; {c) G. Davidsonii ; (d) G. tribolum ; (e) G. Sturtii ; (/) (?. Stocksii ; 
(g) G. anonuiluni. ; (h) Asiatic cottons; and (i) New World cottons. 

Of the 35 possible combinations, one has not been tried and 6 have so far 
been unsuccessful. The results include empty seeds (9 combinations), hybrids 
dying in the cotyledon stage (3 combinations), and parily fertile hybrids (4 
combinations), and storile hybrids (12 combinations). These are summarized 
in Diagram 1. 

Within the species with 13 chromosomes, Asiatic cottons, G. anomalum and 
G. StocJmi form one group, and G. armourianum and G. aridum another, 0, 
tribolum probably occupying an intermediate position. Apparently G. Davidsonii 
and G. Sturtii represent two separate side-groups. 

Hybrids lietw^tien New World cottons (n— 26) and the species with »=13 
are usually much easier to produce than hybrids between the species with w=ssl3. 
So far, only three of the hybrids from the present study hare been sufficiently 
fertile to afford material of use to the practical plant-breeder. These all 
have 2w=:=i39, the parental species being New World cottons (n=:26) and the 
wild species G. aridum, G. armourianum and G. tribolum with w==13 from 
America. 

A haploid, G. Davidsonii, was obtained in hybridization experiments with 
G. tribolum. 

Further reasons for the inclusion of the genera Thurberia and Erioacylum 
in the genus Qossypium have been advanced. On cytologioal, genetioal, and 
morphological grounds it is considered that all the species and groups mentioned 
form a natural genus. 

Cytologicai^ Studies in Cotton — Pt. III. : “ A Hybrid between Gtmypium 
Davidsonii Kell, and Q. Sturtii F. MuelL** By A. Skovsted. Qossypium Dd^id- 
sonii (n:=:13), a wild speoios from California, has smaller ohromosomes^ 
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(?* Sturti* («=13), a wild species from Australia. This difference in chromosome 
size is maintained in the hybrid, and enables a distinction between the paternal 
and the maternal chromosomes to be made. 

The chromosome pairing in the hybrid is incomplete, but allosjmdosis takes 
place about nine times more often than autosyndesis. Univalents are just as 
frequent between the small chromosomes from G. Davidsonii as between the 
larger chromosomes from G. Sturtii. 

The chiasma frequency is the same in the pure 8i)ecies despite the difference 
in chromosome size, Cofitrasted with the pure species, the chiasma frequency 
in the hybrid is significantly smaller in the bivalents containing a Davidsonii 
and a Sturtii chromosome. 

The difference in the size of the cliromosomes of the species under observation 
is in all probability neither the result of genetic factors, nor associated with a 
difference in pairing blocks. 

628. Memoirs of the Cotton Research Station, Trinidad. (PuM. by the 
Empire Cotton Growing Corporation, price 2s. 6d., post free.) The tenth number 
of Series A, Genetics, has recently been issued, and contains the following papers 
reprinted from the Journal of Genetics : 

The Genetics of Cotton — Pt. XII.: “ Homologous Genes for Anthocyanin 
Pigmentation in New and Old World Cotton.” By S. C. HarJand. Transference 
of the gene R from G, arboreum L. with w— 13 cliromosomes to G, hirsuium L. 
with w=26 chromosomes, was successfully carried out by means of several back- 
crosses, in the course of which the initial great sterility was ultimately modified 
to complete fertility. 

In the arboreum genotyix^ R produced the cliaracter complex red plant body, 
rod flow^er, and intense p(?tal s|X)t. In the hirsuium genotyqi(j the phenotypic 
effect of R involved a great rcKluetion in the intensity of nxl coloration in the 
plant body and in the flower, and a total disappearance of the pc^tal spot. 

It is considered that in the Asiatic group of Gossypiumsi? is accompanied by 
a constellation of modifiers, the combined cffo(!t of which is to enhance the mani- 
festation of anthocyanin pigmentation, while the New World G, hirsutuni either 
lacks such modifiers altogether or carries a neutralizing or diluting set of modifiers 
in the other 13-chromosome sub-genom. 

The R already established to be a member of a multiple allelomorphic series 
of factors conditioning anthocyanin pigmentation in the Asiatic group is most 
probably a now allelomorph in a similar multiple allelomorphic series characterizing 
the New World group. The theory of Skovsted (1934) that the New World 
w=26 group is amphidiploid with one sub-genom homologous with the n=12 
Asiatic species G. arhctreum and O, herbaceum is thus strengthened by genetic 
evidence. 

From the present geographical distribution of the Asiatic and New World 
groups, it is suggested that the New World araphidiploids arose during late 
Cretaceous or early Tertiary times. 

The Genetics op Cotton — Pt. XTII. : “ A Third Series of Experiments 
with the Crinkled Dwarf Mutant of G. harbad>ense L. The Ch*oss harbadense 
crinkled X crinkled.” By S. C. Harland. The cross between hirsuium 

crinkled (Type 9) and harbadense crinkled gave in a series of erinklcds ranging 
from an extreme and exaggerated typo of crinkled (super-crinkled) to a type 
phenotypioally indistinguishable from normal (pseudo-normal). In later 
generations several new types of crinkled were extracted in homozy^gous form. 

It is considered that Q. harbadense and G. hirsuium possess dissimilar modifier 
complexes, which in the interspecific cross arc broken down, loading to the 
production of a varying aeries of genotypical backgrounds upon which the crinkled 
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mutant manifests itself in a corresponding series of reactions, some favourably 
and others unfavourably. 

The conversion of the crinkled mutant to pseudo-normal by genic recombination 
resulting from the interaction of harbadense and hirsntum modifiers favours 
Fisher’s view that recessives may ultimately become merged in the wild type 
by accumulating modifiers. 

A new method for the production of duplicate genes is suggested. 

The Genetics of Cotton — Pt. XIV.: “The Inheritance of Brown Lint 
in New World Cottons.” By S, C. Harland. Tlhemi&r-harJKtdeme cjtoss Egyptian 
brown X Sea Island white gave F^ intermediate and complicated segregation of 
the blending type in F^. This was demonstrated to be due to the fact that the 
factor K» of the brown parent was accompanied by a number of plus modifiers 
absent in the white parent. 

Repeated back-crossing of heterozygotes to the brown parent had the effect 
of equalizing the plus modifiers of both the dominant and rticessive phases of the 
factor K». Selfing after throe back-crosses gave simple segregation in 3 brown: 
1 light brown. 

A negative correlation was shown to exist l)etween lint colour and lint length, 
the factor K® or a factor closely linked to it conditioning a shortening in the lint 
length of approximately 51 mm. in the homozygous phase and 2-7 mm. in the 
heterozygous phase. 

Minor colour factors were also correlated with variations in lint length. 

The blending type of inheritance of brown lint in Egyptian x Sea Island is 
considered to be due to the disintegration by human agency of an original brown- 
lint factor complex. 

The cross of browm harhadense x brown hirsutum w^as found to involve duplicate 
genes for lint colour. The distribution of the knowm pairs of duplicate genes 
in 0» harhadense and Q, hirsutum is discussed. 

624 . Genetics since 1910. By J. B. S. Haldane. (Nature, 135, 1935, p. 726. 
From PI. Bre. Absis., v., 4 , 1935, p. 277.) A 8ummarizc*<l statement of the 
numerous achievements and solved and unsolved problems of genetics, and its 
applications to plants and animals (including man), and also to evolution and 
the origin of species. 

625 . Gbnbtical and Cytologioal Study of Species Hybrids of Abiatio and 
American Cottons. By C. F. Fong. (Bot. Oaz., 96, 1935, p. 485. From PI 
Bre. Ahsts., v. 4 , 1935, p. 341.) Two Asiatic species, O. arhoreum L. var. neglecta 
Watt and O. nanking Meyen, and two American species, O. harhadense and Q, 
hirsutum, were used in reciprocal crosses to test the compatibility between Asiatic 
and American species. Hybrid plants were obtained only from Q. hirsutum X 
O. nanking and its reciprocal; but the available data were insufficient to deter- 
mine the difference in compatibility between different species. The results, 
however, tended to agree with the general observation that crosses in which the ? 
parent has the higher chromosome number are more successful. 

Data from pollinations of American plants by Asiatic i)ollen seemed to suggest 
that the low percentage of hybrids between Asiatic and American species was not 
due to retarded pollen tube growth, but probably to some incompatibility of the 
gametes. 

Three hybrid plants, A, B, and C, exceeded their parents in height, number and 
length of nodes and basal circumference of the stem, and the superior vigour of 
one hybrid as compared with the others suggested that reciprocal crosses may differ 
in the degree of hybrid vigour. 

The behaviour of a number of morphological characteristics in crosses between 
varieties of G. nanking and O. hirsutum was examined in six other Fj hylwridii* 



NOTES ON CUEEENT LITEEATUEE 856 

and evidence was obtained that reciprocal crosses give the same results even in 
crosses between species from different groups. These plants, which showed a 
mixture of Asiatic, American, and intermediate characters, were sterile. The 
throe hybrids A, B, and C also proved self-stcrile. 

In the hybrids the pollen was very irregulai in size, rarely burst in water, 
and was mostly abortive, like the ovules. 

626 . Genetic Relations of Three Genes for Anther Colour in Cotton, 
By G. N. Stroman. {J. Amer. Soc. Agron., 27, 8 , 1935.) Data are presented on 
anther colour in cotton which appear to verify the hypothesis that there are two 
basic genes, P and J3, for yellow and white anthers, with an additional gene, /, 
which when present inhibits either P or B when either is alone. The interrelations 
of these three genes are shown by the several ratios of yellow to white, namely, 
42 : 22, 3 : 1, 9:7, 13 : 3, 15 : 1, 1:3, and 3 : 13. Such ratios should not be 
uncommon in cotton, owing to the large number of pairs of chromosomes found 
in the New World cottons. 

627 . Nuclear Structure and Chromosomes. By R. R. Gate. (Nature, 135, 

1935, p. 729. From PI. Bre. Absts., v., 4 , 1936, p. 278.) A review of progress 
since the King’s accession. 

628 . El Mkjoramiento de la Variedad Tanguis. By T. B. Barducci. (BoL 
Minist. Forn. Lima, 6 , 1934. From PL Bre. Ahsts., v., 4 , 1935, p. 339.) The 
production of the variety is traced, starting with the initiation in 1905 of selection 
for wilt resistance, in the variety Suave (degenerated Upland) by Dom Fermin 
Tanguis. By 1930 the variety Tanguis so produced occupied 91 per cent, of the 
total area of cotton in Peru. The characteristics of the variety, which combines 
wilt resistance with other high qualities, agronomic and industrial, are described. 
The plant from which the new variety arose segregated sharply into two t 3 q)e 8 , 
one resistant, and the other susceptible, and the author is of the opinion that 
it arose by mutation, and that the plant originally selected was a hybrid between 
the original mutant and the common Suave, in a field of which it appe^ared. The 
comparatively short space of time which was required for its purification indicate 
that the original plant had mutated in a small number of characters, but all of 
them in a favourable direction. 

629 . Notes on Cotton-breeding in Uganda. By G. W. Nye. (East Afr, Agr, 
Jour,, Vol. I., No. 1, July, 1935, p. 44.) A brief summary of the history of cotton 
in Uganda is given. The main problems confronting the industry are stabilization 
of the crop in the western area to produce a uniform product, and at the same 
time improve the staple length, which has deteriorated. In the eastern area 
the quality of the Nyasaiand types is fairly satisfactory, but the yield is poor. 
The same staple as the western area is required here inches), but owing to 
the difficuitii^ of climate and soil this length is not easy to obtain. A brief account 
is given of the methods in use to tackle these problems, and to obtain varieties 
of cotton resistant to jassid and other peste and to blackarra and wilt diseases. 
Several very promising strains have been evolved as the result of selection work, 
namely, S. G. 29, S.P. 5(>, S.P. 86, S.G. 23. 8, B.P. 50, B.P. 52, and B. 31. 

680 . Tanganyika: Cotton Selection and Rotation of Supply of Improved 
Cotton Seed. By N. V. Rounce. (East Afr. Agr. Jour., Vol. I., No. 1, July, 

1936, p. 36.) The following plan is suggested as one which could be followed in 
Tanganyika in a selection and seed supply scheme, varying under different con- 
ditions in respect of the yield obtained and areas of isolation in which seed can 
be multiplied on a big scale. First year : Single plant selections. Second 
pmr : Progeny plots of each single plant selecjtion which has passed a lint length 
test. A number of plants are selfed in each plot. Third year : Strain trial of 
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Belled seed of best progeny plots wMoh pass lint, seed and ginning peromtage 
tests, and are outstanding in field characters, year : Strain trial of superior 

strains of previous year, together with new strains in first year of trial. Half 
to one acre multiplication plots planted in isolation. Fifth year : Strain trial 
for third and last year. Twenty- to fort.y-acre multiplication plots planted in 
isolation. Sixth year : 300 to 600 acres of multiplication farm planted up with 
selected strain. Seventh year : Resultant seed planted by natives in a gazetted 
area served by a ginnery or ginneries which buy only this cotton. All seed 
cotton purchased and ginned in strict isolation. Eighth year : Seed distributed to 
farmers over the whole area intended to be supplied. 

FIBME, YARN, SPINNING, WEAVING, ETC. 

681 . The Analysis of Variance Method of Measuring Differences between 
Stafle-Length Designations of Press-box and Cut Samples of Cotton. 
By F. H. Harper and W. B. Lanham. (U.S. Dpt. Agr. Bur. Agr. Eton., 1933. 
From Exp. Sta. Rec., 72, 8, 1935, p. 321.) The average of staple-length designa- 
tions of samples cut from cotton bales slightly excce^led that of staple length 
designations of samples taken from the gin press-box. Differences between 
staple length designations of press-box and cut samples from the same bales 
were very inconsistent, but at least a part of such inconsistency might be accounted 
for by the element of tolerance. Inconsistency of difftTcnces in staple length 
distribution with either group of samples as the base was so great that variability 
contributing to bias or diffcDmce, on the whole, betw(^>t^n the two scries of staple- 
length observations was negligible compared with variability associated with 
inconsistency in staple length designations. Discussions on the measurement of 
average differences in two series of observations and on the analysis of variability 
in replicate observations are appended. 

632 . Cotton; Quality Determination. By E. Wagner. (Leipz. MotuUs. 
Text, hid., 60 , 2-3, 26-27, 50-,52, 1935, Abstr. from Sumrn, of Curr. Lit., xv., 9 , 
1935, p. 232.) The determination of the quality of cotton in samples of yams 
or fabrics which are to be reproduced involves determinations of the 
maximum and mean fibre length, the regularity of staple and the numb«>r of fibres 
in the yam cross-sections. Strength, twist and similar determinations give 
valuable adLiilional information, but arc not always possible. Staple diagrams 
obtained for a range of standard cotton yarns spun from different qualities of 
cotton arc useful for comparison purposes. Typical staple diagrams aad 
frequency charts are shown. 

6 ^. Cotton: Drafting. By R. P. Richardson. {Ind. Text. Jour., 46 , 1985, 
p. 208. From Summ. of Curr. Lit., xv., 11 , 1935, p. 269.) The influence of fibre 
factors such as grader’s length, mean length, modal length, effective length, 
weight, strength, elasticity, maturity and clinging power, and of process factors, 
such as doubling, roller setting, fibre number, twist, draft, speed and humidity 
in the drafting of cotton, is discussed. The differences between hand-spinning 
and roller drafting processes are pointed out, and some quantitative data for 
30’s and 80’s yarns are given. The conclusion is drawn that much of the “ drafta- 
bility ” of a cotton depends on the regularity of its fibre properties, especially 
length, coupled with the quality of the drafting applied. 

684 . Photo-electric Method for Detebminino the Fibre Length DBTRiBtr- 
TioN IN Cotton. By O. A. Pope. Ann. Epi. Agr, Exp, Sta., Arhamm^ 

1934, p. 27.) A direct reading method adapted for use on combed fibic attached 
to the seed is discussed. A distinct advantage of this method is found in the 
fact that the data from any desired number of seeds may be composite end 
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amafyKed as one sample. A comparison of the results of the photo-electric 
method with those obtained by the sorter method shows good agreement both 
in the characteristic of the distribution curves and in the calculated mean values. 
In representative frequency curves, the agreement between the photo-electric 
method and the sorter method usually checks as closely as duplicate sorter curves, 
indicating that the results are directly comparable with those obtained by the 
sorter method. There is, however, a wide difference in time required for making 
a determination. With the photo-electric method the fibre on a seed may be 
prepared for the tost and the readings completed in from two to three minutes, 
in contrast to the much longer time required with the sorter. 

635 . BREEDiNa FOE Fibre Lekoth Reoulartty in Cotton. By G. N. Stroman. 
(J. Anier. Soc. Agron., 26, 12, 1934.) Work at the Now Mexico Agricultural 
Experiment Station on fibre regularity is report/cd. Summary data on four 
principal strains that are high as regards percentage of IJ-plus fibres are given. 
Percentage of IJ-plus fibres is the jK^rcentage of cotton of 1|, IJ, and I J inches 
in a sample that has been pulled from a cotton fibre sorter. In preparation for 
the sorter, ten steeds are taken, each from different bolls, and carefully combed. 
They are then placed in the sorter and the different lengths separated, and each 
length weighed on a milligram balance. The four principal families as reported 
show that some progress has been made in the matter of breeding for high per- 
centage of IJ-plus fibres. This is evident when they are compared with a strain 
with a low percentage of IJ-plus fibre, and wluui compared with the check rows 
planted to a highly bred strain of cotton. 

038 . Improving the Uniformity of CorroN Fibre by the Use of the Pressley 
Sorter, By E. H. Pressley. (Tech. Bull. No. ol, Agr. Exp. Sfca., Arizona, 
1934. From PL Bre. Absls., v., 4 , 1935, p. 340.) Though lint yield must be the 
main consideration of the cotton -breeder, uniformity of lint should also be oon- 
sidere<l. Having examined the euvironraontal factors affecting uniformity of 
lint, the Pressley sorter, and its use and application to the problem of testing 
this character in individual plants selected for brooding purposes, are described 
in full. 

Selection in 1931-33 with the aid of the sorter led to the entire elimination 
of four of the original nine families of cotton used — a fact which suggests 
that there may bo heritable variation in the uniformity of lint, and that by the 
method described mort) uniform strains might be established. It is, moreover, 
of interest that the technique when applied to the schxjtion of plants with a 
high lint index or weight of lint jxjr 100 seeds also resulted in an improvement. 
The process is recommended as saving both time and labour. 

[Cf. Abstr. 148 , Vol. XI. of this Review,] 

687 * Textile Fibres: Importance op Structure for Finishing Processes. 
By — Haller. (T&xtilher,^ xvi., 1935, pp. 110 and 185. From Summ. of Gurr. 
IM ,, XV,, 0, 1935, p. 232.) A review of the structui'e of cotton, wool, silk and 
bast fibres* the effect of various treatments on structure, the importance of fibre 
structure in mercerizing, bleaching, dyeing and finishing operations, and the 
influence of structure on strength, resistance at creasing and other properties. 

088 . Textile Fibres; Strength. {Textilber., 10 , 1935, p. 200. From Summ, of 
Curr, Lit,, xv., 9, 1935, p. 232.) Dry and wet strengths in gm. per denier are 
given for American, Egyptian and Sakellaridis cottons, wool, and viscose, cellulose 
acetate and cuprammonium rayon staple fibres. 

000 . Pbaotioal Use of the Tctbb Control of Textile Fibres. By V. Bttore. 
(dUi, Gongr, naz, Ghim,, 4 , 1933. From J, of Text. Imt,, xxv., 0 , 1935, A316.) 
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Discusses the application of the author's methods to the examination of defeotive 
fibres. 

640 . Cotton Hair: Micro-strooturr. By G. G. Osborne, (Text. Res., 6 , 
1936, pp. 276 and 307. From Summ. of Curr. Lit., xv., 11, 1936, p. 280.) A 
detailed micro-analysis of the structure of the cotton hair has beem made and 
descriptions are given of the structure of the cuticle, primary wall, secondary 
wall, and lumen. The molecular arrangement, growth mechanism, and inter- 
micellar structure of the hair are discussed in detail. The author suggests that 
the formation of the fibrillse is due to protoplasmic streaming along fairly definitely 
oriented channels on the cell wall, in contradistinction to small, less definite 
areas where streaming is irregular. In the regular flow- bods the cellulose deposit 
units would assume an oriented and concentrated arrangement, whilst in the 
random streaming regions they would be scantily deposited and in irregular order. 

641 . Testing for Moisture Content in Cotton or Yarn. (Int. Cott. BuM., 
xiii., 61 , 1936, p. 377.) A new device has now been developed by means of 
which the moisture content of a bale, hank, oop, cheese, cone or any other yarn 
package, and also cloth, can be tested in a few seconds. This is a portable 
instrument called the Electro-Psycrometer, which can be operated by any 
member of a mill staff after one demonstration. The device is ekjctrically 
controlled from the mains, one of its greatest advantages being that it is suitable 
for both alternating and direct current of any voltage bt^tween 120 and 240. 
The method of application is extremely simple. To ascertain the moisture 
content of any tyi)e of yarn package, the cop, cheese, or whatever form it may 
take, is held in one hand, whilst the needles of the hand-grip are thrust into the 
yam. The needle of a large quadrant on the instrument will then register a 
certain numlHjr which, when compared with the correct chart (complete sets of 
charts for all textile* fibres are supplhxl), gives the percentage of moisture content. 
A slightly longer sot of nciedies is uscxl for testing bales or large packages. 

A useful feature of the device is the fact that the reading is not confined to 
the actual point of contact of the needles and the material, but is through a field 
in the vicinity of the needles. By placing the needles into the material at several 
different points the average moisture content of the package can be obtained. 

The instrument is guaranteed by the makers for all time to within 0*2 per 
cent, accuracy; actual tests compared wdth conditioning tests show, however, 
that results with the new device are rarely more than 0*05 per cent, different. 
The sole British agents for the instrument are G. W. Thornton and Son, 

5, Blackfriars Street, Manchester. 

642 . Immature Cotton Hairs: Classification by Polarization Microsoopb. 
By E. R. Schwarz and G. H. Hotte. {Text, Res., 6 , 1936, p, 370. From 
Summ. of Curr. Lit., xv., 14 , 1935, p. 366.) Certain data are presented in support 
of the method proposed by Pattee for the determination of the degree of 
maturity of a sample of cotton by means of polarized light. It is also shown 
that the fibres selected by means of their characteristic behaviour in the 
polarizing microscope have cross-sections that are definitely separable by 
measurements and appearance into distinct groups. 

[Cf. Abs. 669 of this Review.] 

648 . Cotton Yarn: Irriqularity Testing; Statistical Treatment. By 
L. H. C. Tippett. (Text. Mfr., 61 , 1935, p. 49. From J. of Text. Inst., xxvi., 

6 , 1936, A317.) Report of a lecture to statisticians, discussing the statistical 
problems involved in yam testing. 

644 . A New Cotton Yarn. (M. Cott. BvU., xiii., 61 , 1936, p. 373.) Interest 
in cotton-spinning circles has been aroused by the announcement mode by John 
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Bugdale and Sons, Ltd., of Blackburn, that they have discovered a new process 
for making cotton yarns with a silk-like lustre, a really soft and pleasing “ feel,’* 
and which can be woven as weft on ordinary looms without difficulty. In addi- 
tion the woven fabric can be treated without detriment to any of the usual 
finishing processes, and can be retailed at a price comparable with that of a 
similar fabric woven from ordinary cotton yarns. 

645. Cotton Coed foe Tyees. {Crown Colonist, June, 1935, p. 275.) The use 
of cord in cycle and mott^r tyres lias led to a very large use of cotton. To-day 
the tyre industry ranks amongst the most important users of cotton, and it is 
estimated that over 500,000 bales, or 250 million pounds, of cotton are used 
annually in the manufacture of tyres. 


TRADE, CO-OPERATION, ETC. 

646. Cotton goes to Mai^ket. By Alston H. Garside. (Pubd. by Fredk. A. 
Stokes Co., New York, price $3.50. From Text. Wkly., xv., 377, 1935, p. 565.) 
From this review we quote the following : “ It gives a broad picture of the market- 
ing of American cotton which should satisfy not only the actual trader or producer 
concerned with cott on as a business, but also that large circle of general readers 
who read more for information than for pleasure. . . . The book is international 
in its scope . . . and is well illustraUxl.” 

647. A New Cotton Futures Contract. (Ini. Cott. Bull., xiii., 61. 1935, 
p. 418.) The Livorjxiol Cotton Association has adopted in principle a new 
futures contract called No. 1, which wdll be based on the principal “ outside ” 
growths of the raw material, such as Brazilian, Peru vian, Argentine, and African. 
The Association has at present futures contracts for American, Egyptian (Sakel 
and Uppers), Indian, and Empire. A further new^ contrac^t has become advisable 
owing to the increasiHi use of “ outside ” growths. The actual terms of the 
contract remain to be settled and may present difficulties, and it will be some 
time before the new contract is in actual use, 

648. The Price of Silver as a Guide to Trade Prospects. By E. E. Caimey, 
(Text. Whly., xv., 377, 1935, p. 566.) A long discussion, in which the position is 
maintained that the gold price of silver must rise very mucli more to put trade 
on a proper footing. 

MISCELLANEOUS. 

640. The International Cotton Conference, 1935. (Text, Rec., May, 1935, 
p. 26.) The Seventeenth International Cotton Congress was held in Milan and 
Borne from April 29 to May 4. Every sphere of activity and all aspects of the 
current cotton situation wore discussed, and among the important papers read 
at the Conference may be mentioned the following: Silvcvr and the Cotton 
Industry ” (Master Cotton Spinners’ Federation); “The Production and Market- 
ing of Cotton” (Youssef Bey Nahas); “The Position of American Cotton” 
(C. T. Revere); “ Jute Fibres in Cotton ” (W. L. Balls); “ Tlie European Cotton 
Industry” (Otto Bankwitz); “Textile Machinery Progress” (Nasmith and 
English). 

650. Science of the Year 1934: The Biological Sciences. By W. B. Briorley. 
(Reprint received from the author.) A valuable but very condensed review of 
the work carried out during the year, and the important results obtained in con- 
nection with Human Evolution, Cytogenetics, Zoology, General Physiology, 
Botany, Microbiology, and Disease. A feature of the year was the Russian 
work in applied botany, and especially the origin and distribution of crop plants. 
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Important advances w(m made in research on animal and plant viruses, and a 
vast amount of work was done in animal pathology, many valuable books being 
published. The author writes in conclusion i Perhaps the most striking charac- 
teristics of the intellectual climate of 1934 were a tendency to question the 
adequacy of accepted biological philosophy, and a recognition of the fact that 
science has social roots and social consequences, and cannot develop independently 
of social values.” 

661. The Impekiai. College op Scienob ako Technology, In the 27th Ann. 
Rpt. of the Governing Body for the year ending July 31, 1934, it is stated that 
the educational work of the C^)llege during the year proceeded satisfactorily on 
established lines with little change. The total number of students registered was 
1,074, or 83 less than the previous year. On the results of the research work 
at the College 78 higher degrees of the University of London were awarded, and 
131 higher diplomas of the Imperial College, a total of 209 compared with 212 
for the preceding year. Many important matters were considered during the year, 
including: revised regulations governing the award of Entrance Scholarships; 
the admission of special classes of students to courses in Technical Optics leading 
to the Diploma of Membership of the Imperial College; a modification of Time- 
tables for Royal College of Science and Royal School of Mines first-year students; 
the award of the Diploma of the Imperial College in Statistics. An outstanding 
matter in connection with the provision of buildings for the expanding activities 
of the College was the acquisition during the year of the building of the Royal 
School of Needlework. In connection with the Appointments Board, of the 
total of 252 appointments secured, 101 were obtained through the efforts of the 
Board, and 151 on the initiative of the registered individuals. The^ outlook is 
definitely better than it has been for several years. 

eeratum: 

Drainage in the Sudan Gezira. By II. Greene and M. A. Bailey. Vol. XII., 
No. 3, p. 212, line 47: For “ £E.0.40 ” read £E.40.” 


PERSONAL NOTES 

OJTICEBS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora- 
tion, who have to collect, collate, and use all possible information relatu^ to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of aitiva! in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themsdvos, and of giving 
the latter the opportunity of meeting with one another. A further oourteafy 
would be conferred if the officers themselves, upon arrival, would call at» or 
inform, the offices of the Empire Cotton Growing Corporation, which are on the 
Fourth Floor of King's Buildings, Dean Stanley Staeot, Millbank, S.W. !♦ 
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At th© date of writing the following officers are 
arriving in England from cotton-growing countries: 

on leave, or will shortly be 

Ceylon 

Mr. R. R. Follett. 

» • . . ... ... ... « * • 

Mr. A. W. R. Joachim. 


Mr. W. C. Lester Smith. 

Cyprus 

Mr. H. M. Blunt. 

Gambia 

Mr. F. W. Hall. 

Gold Coast ... * 

Mr. G. G. Aiichinleck. 

t» »* 

Mr. M. Greenwood. 

>» >> 

Mr. C. W. Lynn. 

India 

Mr. J. B. Hutchinson. 

Kenya Colony 

»» ... ... ... ... ... 

Mr, J. E. P. Booth. 

Mr. J. R. MacQueen. 

Nigeria 

it ••• ... ... ... 

1 <1 • • • ... ... ... ... ... 

Mr. H. C. Doyne. 

Mr. H. Roebuck. 

Mr. I). B. SaV)iston. 

Mr. J. W. Wallace. 

Mr. A. H. Young. 

Nyasaland 

Mr. C, Smeo. 

Nortborn Rhodesia . .. ... 

Mr. R. H. Fraser. 

Sierra Ixxine 

Ml*. E. S. Garner. 

Tanganyika Territory 

» j tr . . ... ... ... 

Mr. L. R. Doughty, 

Mr. W. V. Harris. 

tt tt ... ... ... ... 

tt ti « . . • • • ... . . • 

Mr. B. J. Hartley. 

Ml*. R. D. Linton. 

tt tt • ' • ♦ • • ♦ • • • • • 

Mr. F. R. Sanders, 

Uganda 

Mr. C. E. J. Biggs. 

Mr. 0. W. L. Fishlock. 

tt • • • • • • . • • ... ... 

tt • * • • • • • • • ... • • . 

f) ... ... ... ... ... 

)) ... ... ... ... . . . 

Mr. C. J. Hansford. 

Mr. G. H. E. Hopkins. 

Dr. W. S. Martin. 

Mr. G. W. Nye. 

West Indies 

tt ... ... ... ... ... 

Mr. P. M. Bain. 

Mr. A. C. Barnes. 

Mr. R. W. R. Miller. 

Zanzibar 

Ml*. L. W. Raymond. 

The following officers of the Corporation’s staff abroad are also on leave in this 

country: 


Nigeria 

Mr. G. Browne. 

Northern Rhodesia 

Mr. A. G. Bebbington. 

South Africa 

Mr. D. MacDonald, 

Sudan 

tf ... ... ... ... ... 

Dr. H. Greene. 

Mr. T. Trought. 

West Indies 

tf ft • • . ... ... ... ... 

Dr. T, G. Mason. 

Mr. R. A. Silow. 
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“Economic and Trade Conditions in 
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with Nitrogen Fertilizers on Cotton 
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et ah), 243; ginneries, 244; “Gin- 
ning Investigations ” (Bennett), 244; 
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“ Nitrogen Fixation by Azotobacter, 
The Specific Influence of Acidity on 


the Mechanism of” (Burk et al.), 155; 
“ One- variety ” cotton t^entreA, 62, 
244, 333; “Our National Cotton 
Polioy ” (Clayton), 62; parasites, 345; 
pests, 79, 81, 82, 161, 245, 246, 345, 
346; prices, 172; “ Providence and 
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84, 85, 86, 254; snapping cotton, 239; 
“ Soil and Fertilizer Studies of the Bur. 
of Chem. and Soils,” 339; soil erosion, 
3. 340, 341 ; soil problems, 66, 154, 155, 
156, 337, 338; “ Soils, Preserv'ation of, 
against Degeneration” (Powers), 154; 
spacing experiments, 150; statis- 
ties, 47, 49, 50. 108, 110, 134, 137, 221, 
225, 318, 320; “Textiles in” (Whit- 
tara), 149; varieties of cotton, 63, 240, 
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68; “ Histological Studies of Fibre aiui 
Seed of Cotton ” (Sturkie), 259; “Re- 
lation of Root System to Minimum 
PO4 Concentration necessary for Good 
Growth” (Sommer), 254; “Soil Ex- 
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of Lint and Seed Development in 
Cotton as Influenced by Environmental 
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Wilson), 341. Arizona : “ Cotton Cul- 
tivation ” (King), J50; diseases, 251, 
348; soil problems, 337. Arkansas : 
cotton experiments, 1933-34, 333; 

diseases, 82, 351 ; Forty-sixth Ann. 
Rpt., 1934, 333; “Genetic Relations 
of Nankeen Lint to Plant Colour and 
licaf Shape in Upland Cotton ” (Ware), 
257; pests in, 333. Florida: Ann. 
Rpt., 1933, 333; “Cotton Nutrition 
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with field crops, 333; pests, 79; Sea 
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1933-34, 62; “ Fruiting Characters and 
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Varieties” (Hale), 69; “ One- Variety 
Community Cotton Production ” (West- 
brook), 244; “ Study of Ammonia and 
Nitrate Nitrogen for Cotton— -IT.” 
(Holley et ol.)» 264. Kansas: 68. 
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150; pests, 71. Mississippi : “Grade, 
Staple and Variety of Mississippi 
Cotton Crops of 1928-32 ” (Long), 62. 
New Mexico : “ Acala Cotton Pro- 
duction ” (Leding), 334; “ Breeding 
for Fibre-length Regularity in Cot- 
ton ” (Stromon), 867; cotton- breeding 



GENEEAL INDEX TO VOL. XII. 


377 


investigations, 1928-32, 63; “Cotton- 
Spacing Experiments in the Mesilla 
Valley (Leding and Lytton), 150; 
“ Quality of Cotton produced in 1928- 
32“ (Kennedy and Overpeck), 333; 
“ Results of Irrigation Treatments on 
Acala Cotton grown in the Mesilla 
V alley ’ ’ ( Curry ), 239. N orth Carolina : 
“ Farm Prices of Cotton in Relation 
to Grade and Staple Length “ (Knapp 
and Clement), 239; “ {Spinning Quality 
of Cotton in Relation to Seed Purity 
and Care of tSeed Stocks “ (Moore and 
Stutts), 84 ; “ Unit Cell of Cellulose in 
Cotton Stalks and Cusps “ (Sanders 
and Cameron), 259. Oklahoma : co.st 
of ginning operations over eight years, 
239; Current Farm Economics, 334; 

S ' I in, 346; “Sale of Cotton in 
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V. hand-picked, 239. Oregon: 154. 
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(Allred el ah), 334; “Select Varieties 
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“Agronomic Research” (Reynolds el 
aL)t 239; “Comparative Soil Fungi- 
cides with Special Reference to Phyrtia- 
lotrkkum Hoot- Rot ” (Ezekiel and 
Taubenhaus), 163; “Cotton Growing 
under Irrigation in the Wichita Valley ” 
(McDowell), 240; diseases in, 82, 163, 
249, 250, 251, 350; “ Field Exp<»ri- 
ments with Cotton ” (Reynolds et a/.), 
243; ginning exjjerimeuts, 166; “ Mor- 
p^hology and Life History of the Cotton 
Root-lW Fungus” (Neal et aL), 163; 
“ Persistent Strands of the Cotton 
Root-Rot in ” (McNamara et ah), 250; 
pests in, 71, 79, 245 

American bollworm. See Heliothis obso- 
leia under Pests 

American cotton; “American Cotton in 
1933-34” (F(K)she), 62, 148; “Effect 
of Shade on ” (Knight), 149; “ Fumi- 
gation of, in Bengal ” (Gandhi), 62; 
“ Government Control Policy ” (Cam- 
pion), 61; “Grad© and Staple Length 
of, Carried Over in the U.S., as Related 
to the Domestic Supply, 1928-29 to 
1931-32“ (Lanham and Weaver), 62; 
improvement of grade, 61; improve- 
ment of quality, 61 ; “ One- Variety 
Broduction,” 62, 244, 333; “Price 
Estimate for 1936 ” (Slater), 62; prices 
(futures), 60, 138, 172, 228, 323; prices 
(spot), 60, 13B, 228, 323; “ Progress in 
the Improvement of” (Olsen), 61; 
“ Review of,” 62, 149 
American Cotton DiflSculties ” (Revere), 
238 

” American Cotton Industry ” (Coulson), 
148 

** American Cotton Legislation ” (Todd), 
103 


American Cotton Manufacturers’ Assen. 

Proc. of 38th Ann. Convention, 148 
“American Cotton Market: Effect of 
Government Restriction Policy ” 
(Keiser), 61 

“ American v. Outside Growths of 
Cotton ” (Cox), 148 

“ American Wild Cottons with Thirteen 
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“ Analysis of Variance Method of Measur- 
ing Differences between Staple Length 
Designations of Press-Box and Cut 
Samples of Cotton ” (Harper and 
Lanham), 356 

“ Analysis of Variance, The Use of 
‘Differential Regression’ in” (Hen- 
dricks), 342 
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Anohilla. See West Indies 
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Anomis im pasta. See Pests 
Anoplocnemis curvipes. See Pests 
Anlhonomus grandis. See Boll Weevil 
under Pests 

Anthraonose. See Diseases 
Antioua. See West Indies 
Aphis. See Pests. A. maidi-radicis. 
See Pests 

A ppointments, 1 7 5 

A. R. Busoga cotton; A. R. Jinja cotton; 
A. H. Kampala cotton, 52 

Argentina : 

Cotton cultivation, 1934-35, 334, 335; 
parasites, 77, 246, 348; pests, 77, 246, 
347 

Arizona. See America 
Arkansas. Sw America 
Arkansas 17 cotton, 333; Arkansas Row- 
den cotton, 82 
Armenia, 106 

Asbmouni cotton, 147, 154, 238, 342; 

Ashmonni Malaki cotton, 289 
Aspergillus niger. See Diseases 
Association Cotonniere Coloniale, Bul- 
letins Nos. 16 and 17, 150; No. 18, 240 
“ L’Assoeiation Cotonniere Coloniale et 
la Production du Co ton dans les Colonies 
Fran^aises ” (Lavit), 336 
Airactomorpha anibigua. See Pests 
Aitstralta 

Legislation, 263, 330; Oversea Mechan- 
ical Transport; Trials of the 15-Ton 
Unit, 265; (Roseoe), 307; soil erosion. 
New South Wales, 68 
“ Aiitotetraploids, The Theory of Inter- 
breeding in ” (Bartlett and Haldane), 
168 

B. 31 cotton, 355 

Bacterium malvacearum. See Blaokarm 
under Diseases. B. mycoides. See 
Diseases 

Badag No. 1 cotton, 324 
Baer sorter, 260 
Bagalkot© cotton, 62 
Bagrada hilaris. See Pests 
Bailhongal cotton, 62 
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Baormia Bp. See Pests 
Barbados. See West Indies 
Barberton Experiment Station, 78, 143, 
177, 235 

Barsi and Nagar cottons, 133 
Basic Slags and Mineral Phosphates ” 
(Crowther), 339 

Basin system of irrigation, Egypt, 117,238 
Basutoland, 326 
Bawla cotton, 62 
B.D. 8 cotton, 324 

Belgian Congo, 64, 169, 255, 336. 348, 
349, 361 

Bemisia goldingi n. sp. See Pests 
Bengal. See India 
Bengals cotton, 231 
Berar cotton, 231 
Bijapur cotton, 62 

Blaciiarm {Bacterium malvacearum). See 
Diseases 

Black Battler cotton, 301 
Black Scale {Saissetia nigra Nietn.). See 
Pests 

Blapsiinus fuAcus. See Pests 
Boll weevil. See Pests 
Boll worm. See Pests 
Bombay. See India 
“ Bombay Cotton Annual,” 141 

B. P. 50 cotton, B.P. 62 cotton, 355 
Brac.hym.eria {Chalcis) incerta. See Para- 
sites 

Brachytrypes membravaceus. See Pests 
Brazil, 63, 335 

Brazilian cotton: Classification and Ex- 
erts, 161 

reeding, On Agronomic Measures 
in ” (Konstantinov), 256 
Breeding Experiments: Russia ” (Vavi- 
lov), 256 

” Breeding Resistant Varieties (of Crops), 
1930-33,” 265 

“Breeding Work: Technique of Cytolo- 
gical Investigations in ” (Kawaschin), 
168 

Bremersdorp Experiment Station, 1 89, 236 
British Cotton- Growing Association: 
30th Ann. Rpt., 1934, 233; Assistance 
rendered to Fiji, 331; Nyasaland, 234, 
236 

British Cotton Industry Research Asso- 
ciation, “ Research Work ” (Schole- 
field), 259; spinning tests, 327, 330; 
“Work of” (Pickard), 9, 63 
British Guiana, 142 
Broach cotton, 62, 133, 324 
“ Budding and Grafting Trials with 
Cotton and Related Plants ” (Beckett), 
Dr. Harland’s review, 167 
Bukalasa Experiment Station, 237 

C. 1.14 cotton, 69; C.7 cotton, 141; 
C,31 cotton, 327; C.402 cotton, 141, 232; 
C.620 cotton, 232; C.A.9 cotton, 141 

Caheola (Dicymolomia) pegasalis. See 
Pests 

“Calcium Cyanamide, Studies on,” V. 
(Richardson and Crowther), 339 


Callide Research Station, 145 
Callidea natalense. See Pests 
OalUpiamus sp. C* italicua. Bee Locusts 
under Pests 

Cambodia cotton, 52, 74, 142, 182, 233, 
237; Cambodia Co. 1 cotton, 62; 
Cambodia 920 cotton, 141; Cambodia 
1267 cotton, 141; Cambodia 1742 
cotton, 141 

Carriacou. See West Indies 
Carriacou cotton, 60 
Casuli cotton, 289, 302 
Catolaccus hunteri. See Parasites 
“ Cattle in the Tropics ” (Wood), 92 
“Cellulose Membranes, Formation” 
(Farr and Eckerson), 84 
Central Provtnoes. See India 
Ceylon, 1, 63, 64 

Chalcodermus bondari, C, niger. See 
Pests 

“ La Chenille du Cotonnier {Alabama 
argillacea Htlbner) en Haiti ” (Audant), 
73 

China : 

Cotton development, 161, 240, 335, 336; 
“Cotton: A Regional Test of” (Love 
and Chen), 240; crop reporting in 1933, 
240; “National Agricultural Research 
Bureau : Its Scope and Work,” 240; new 
cotton mills, 336; parasites, 74; pests, 
73, 74, 160, 345, 346, 347; textile in- 
dustry expansion, 63 
“ Chromosomes, Nuclear Structure ” 
(Gates), 356; “Chromosome Number 
and Meiotic Behaviour in Oossypium ” 
(Webber), 85 ; “ Chromosomes and Plant 
Breeding ” (Darlington), 266; “ Chro- 
mosomes and the Work of Professor 
Ruggles Gates,” 95 
Chryaosoma emesium. See Parasites 
Cladosporium, See Diseases 
Cleveland 844 cotton, 63 
Co.2 cotton, 141 

Coccobacillus acridiorium d'Herelh* See 
Parasites 

Coconadas cotton, 141 ; Coconadas No. 20 
cotton, 142; Coconadas 171 cotton, 142 
“Coefficient of Variability: Tables for 
Calculating the Standard Error and 
the Probable Error of ” ( Brown), 168 
Congo. See Belgian Congo 
Corn earworm. See EeliothU obaoleki 
under Pests 

Coryna {Mylabris) hermannim P.; 0. 

{Zonahria) guiTieenaU Mars. See Pests 
Corythaica costatot C. gossypii. See Pests 
“Cotton; Action of Dilute Nitric Acid 
on” (Korsheniovsky), 88; “Analysis 
of Variance Method of Measuring 
DifFerenoes between Staple-Length 
Designation of Press-Box and Out 
Samples ” (Harper and Lanham)» 856; 
“ Breeding for Fibre Length Regularity 
in” (Stroman), 857; “ Buddh^ flJhd 
Grafting Trials with Cotton am Re- 
lated Plants ” (Beckett): Dr. Harlaitd’s 
review, 167; “The Caleulatto of 
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Certain Fibre Length Constants in” 
(Pope) 260; Cotton Production,” 341; 

** Cytogenic Notes on Cotton and Cotton 
Relatives” (Webber), 257; “Cyto- 
logioal Study of Cotton and its Deriva- 
tives,” letter of J. B. Hutchinson and 
memoir in reply by Prof. Gates, 38; 

“ Drafting ” (Richardson), 356; “ Effect 
of Storage Prior to Ginning on the 
Spinning Quality of Cotton ” (Ahmad), 
343; “Fertilizer Mixttires, with and 
without Ground Limestone, for Cot- 
ton ” (Williamson), 68; “Fibre Pro- 
perties and Spinning Value ” (Roeh- 
rich), 260; “ From the Raw Material to 
the Finished Product” (Peake), 169; 
“ Histological Studies on the Fibre and 
Seed of Cotton” (Sturkie), 259; “In- 
fluence de r^ficimage et des Pin cements, 
Combin68 avec Fumures Diff'^rtmtes 
sur les Caract^ristiquea Technolog iques 
des Fibres dc Coton ” (Heim de Balsac 
and Mi^ge), 69; “ Largo Scale Work in 
Crop Production,” a review in Nature 
of the work of the Oirporation, 341 ; 
“ Machinery for Dusting ” (Gaines and 
Isler), 158; “Motes in Cotton. I. 
Ihinjab-American Cotton ” (Afzal and 
Trough t), 87 ; “A New Method of Self- 
Pollination ” (Ballard), 83; “The Oc- 
currence of a Type of l’\miale Sterility 
in ” (Iyengar), 166; “ Ojiening and Mix- 
ing ” (Southern Textile Association), 
87; “ Petalody in Cotton” (Ayyar 
and Sankai'an), 258; “ Photo-electric 
Method for Determining the Fibre 
I.^ngth Distribution in ” (Popi>), 356; 
“ Quality Determination ” (Wagner), 
366; “ Qualities in Cotton requiretl by 
the Spinner” (Pear8c*)» 352; “A Raw^ 
Material for the Rubber Industry ” 
(Reece), 263; “ Relation of Root Sys- 
tem to Minimum PO4 Concentration 
Necessary for Good Growth ” (Som- 
ner), 254; “ The Secret War for ” 
(ZifiK^hka), 88; “ Size, Shape and Repli- 
cation of Field Experiments with Cot- 
ton ” (Reynolds c4 al,), 243; “Soda 
Straws in Hybridizing ” (Beasley), 
255; “l^innmg Quality of, in Rela- 
tion to Seed Purity and Care of Seed 
Stocks” (Moore and Stutts), 84; “A 
Study of Ammonia and Nitrate Nitro- 
gen for. II. Influence on Fruiting and 
on Some Organic Constituents ” (Holley 
at)y 264;”* A Study of Lint and Seed 
Development as Influenced by Envir- 
onmental Factors” (Sturkie), 83; 
** Studies of Variation in the Physical 
Properties of” (Sen), 261; Testing for 
Moisture Content, 358; “ Utilisation 
du Coton pour les Usages autres que 
k Filature n>antzer), 171; ** Value of 
Single Look Samples as a Measure of 
Seed Purity in Cotton ” (Moore), 254 
** Cotton goes to Market” (Garside), 
859 


“Cotton. Where 700 million lbs. go,” 
263 

“ Cottons with the Zero Type of Branch- 
ing, and their Practical Value *’ 
(Kokuev), 86 

* * Cotton Bag Fabric. Structure ” ( Cheat- 
ham and Wigington), 169 
Cotton bollworm. See Heliothis obsoleta 
under Pests 

Cotton cord for tyres, 359 
‘‘Cotton (Empire): The Year’s Record ” 
(Killby), 53 

Cotton Fabrics. See Fabrics (Cotton) 
Cotton Fibres. See Fibres (Cotton) 

“ Cotton Fields in Armenia. Duration 
of the Favourable Influence of Alfalfa 
on ” (Mirimanian), 166 
Cotton flea hopper. See Pests 
Cotton Futures Contract (New), 359 
Cotton Geometred. See Baormia under 
Pests 

Cotton Ginning and Pressing Factories 
Act, 230 

“ Cotton Growing (Empire) ” (Todd), 325 
“ Cotton Growing within the Empire, 
The Progress and Development of” 
(Him bury). 53 

“Cotton Hair; Direction of Convolu- 
tions” (Rof:hrich), 169; “ Hair Abnor- 
malities and Density of Mass in the 
Boll” (Farr), 261; “Length Measure- 
ment” (1) Anon, (2) Ahmad, 260; 
“Micro-structure” (Osborne), 358; 
“ Structure and Mercerisation” 
(Schramek), 260 

“Cotton Hairs (Immature) Classification 
by Polarization Microscope ” (Pattee), 
169; (Schwarz and Hotte), 358 
“Cotton Hybridizing: New Technique 
in ” (Doak), 257 

Cotton Leaf Miner {Nepticula gossypii). 
See Pests 

Cotton Ix'af Worm. See Pests 
“Cotton Linters: Analysis” (Zakosehi- 
kov), 169 

“Cotton (Long Staple,) Cultivation of, 
in India” (Milira), 230 
“Cotton Mills: Some Aspects of Humi- 
dification relating to ” (Hall), 262 
“Cotton Mill (American) Increased Pro- 
duction Experiments ” (Nyman), 262 
“Cotton Notes” (Harland), 167 
Cotton picker. See Picking Machinery 
“Cotton Plant: Effects of Fertilizers 
on ” (Kharkov and Pershakova), 157 ; 
(Sabinin et al.), 157 ; “ Growth under 
Irrigation in the Sudan” (Crowther), 
144, 253; “Intervarietal Competition 
in Yield Trials” (Christ idis), 342; 
“ The Mutating Snaky Cotton Plant ” 
(Terada and Horio), 257 ; “ A Peculiar 
Cotton Plant” (Afzal), 257; “ Resiat- 
anco to Cold ” (Tzivinskii), 166; 
“ Results of Method of Checking the 
Dusting of Cotton Plants Infested with 
Epiteiranychus althmce with flower of 
brimstone ” (Kosobutskii), 74 
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“Cotton Pollen: Storage of” (Harrison 
and Fulton) j 255 

Cotton Pressing Factories in India. 
List of Names of Owners, etc., 1934-35, 
230 

Cotton prices. See Prices 
Cotton (raw). See Raw Cotton 
“ Cotton and Rayon ” (Turner), 199 
Cotton Research Station, Trinidad, 331 
Cotton root-rot. See Root-rot under 
Diseases 

“ Cotton Sails ” (Me Alpine), 169 
Cotton seed. See Seed 
Cotton spinning. See Spinning (Cotton) 
“ Cotton Stalks, Use of, in Paper Manu- 
facture ’’ (Lourie), 170; “ Cotton 

Stalks and Cusps: Unit Cell of Cellulose 
in ” (Sanders and Cameron), 259 
Cotton Stapling Apparatus. Patent of 
Indian Central Cotton Committee, 1934, 
261 

Cotton stem borer. See Pests 
Cotton stem weevil. See Pests 
Cotton statistics. See Statistics 
Cotton Transport Act, 230 
“ Cotton Waste, Use of, in Rayon Manu- 
facture “ (Uno), 170 
Cotton wilt. Se.e Wilt under Diseases 
Cotton worm. See Cotton Leaf worm 
under Pests 

“ Cotton Yarns: Combing Value ’’ I. and 
II. (Kuscbauch), 87; “Count and 
Strength Determination by the Jjca 
Test” (Delany), 170; “ Irregularity 
Testing: Statistical Treatment” 

(Tippett), 358; a new production of 
John Dugdale and Co., 358; “Studies 
in the Sampling of, for the Determina- 
tion of Strength ” (Kapadia), Part I., 
170; Part II., 263; Testing for Moisture 
Content in, 358 

“ Cotton Yams and Fabrics. Regain/ 
Strength Relation ” (Thomas), 170 
Cotton zones: Belgian Congo, 64; 

Tanganyika, 56; Uganda, 57 
Cottonseed meal, 280, 345 
Cottonseed oil, 70, 169, 279, 345 
“ Co-variance, The Method of. Applicable 
to the Utilization of the Previous Crop 
Records for Judging the Improved 
Precision of Experiment ” (Vaidyana- 
than), 157 

C.P. No. 1 cotton, 231; C.P, (Domras), 
cotton, 133; C.P. (Wun) cotton, 62 
“ Crazy-top.” See Diseases 
“ Crinkled Dwarf cotton, 164 
Criquet marocain. See Locusts under Pests 
Cutworms. See Pests 
Cypeus: “The Agricultural Resources 
of” (Pitcairn), 233; Ann. Rpt. of Dpt. 
of Agr., 1933, 53; “Cotton Cultiva- 
tion” (Pitcairn), 16; Cotton Cultiva- 
tion, 1933, 54; New markets needed, 
233; pests, 54 

Cytherea armeniaca. See Parasites 
“Cytogenetic Notes on Cotton and 
Cotton Relatives ” (Webber), 257 


“Cytologioal Investigations in Breeding 
Work, Technique of” (Nawasohin), 
168; “ C^tological Study of Cotton and 
its Derivatives ” (letter by J. B. 
Hutchinson and memoir in reply by 
Prof. R. Gates), 38; “Cytologioal 
Studies in Oott/on ” III. (Skovsted), 
352 

“Cytology (Soviet) applied to Plant 
Industry during iiecent Years ” 
(Levitzky), 168 

D. 28 cotton, 54 
D. 31 cotton, 327 

Damping-off disease. See Diseases 
Dejeania bombylans. See Parasites 
Delfos cotton, 82, 240; Delfos 521 cotton, 
333; Delfos 719 cotton, 333 
Delinting of cotton sfjcd, 244, 260 
Delta Pine Land cotton, 62 
Department of Scientific and Industrial 
Research, Report for 1933-34, 142 
Dholleras cotton, 52 

“ Differential Regression, Use of, in 
Analysis of Variance” (Hendricks), 
342 

“ Differentiation of Hairs from the Epi- 
dermis of Cotton Seed, A Note on ” 
(Gulati), 85 

Diparopds castanea. See Red Bollworrn 
under Pests 

Diseases: Diseases in Italian Somaliland, 
245; “of Field Crops in Arizona” 
(Brown and Street), 348; “The 
Fungous and Bacterial Diseases of 
Cotton in Egypt” (Fahmy), 146; 
Imperial Mycological Conference, Re- 
port (Third) of 1934, 162; “Nitrogen 
Fixation Studies with Fungi and 
Actinomyces'' (Allison et al.), 248; 
“ Soil Deficiencies and Plant Diseases ” 
(Jacks and Scherbatoff), 162; “ An Un- 
described Sclerotium Fungus Preva- 
lent in North-East Texas,” 82. Actino- 
myces fiavus^ 156. Angular leaf spot : 
Belgian Congo, 349; Uganda, 68; 
West Indies, 60. A nihracnose : India, 
163. Aspergillus : “ Nitrogen Fixation 
Studies” (Allison et al.), 248. Asper- 
gillus niger^ 156. Bacterium malva- 
cearum : see Blackarm. B. mycoides^ 
156. Blackarm : Fiji, 300; Sudan, 
56, 144, 329; Uganda, 57, 68. 237. 
Boll rot, 351. Gladosporium, 248. 
Crazy-top, 160. Damping^off, 349. 
Eremoihecium ashbyii, 348. Fusmium 
eoUni, 144. F. vasinfectum : $ee Wilt. 
Qummosis, 262, 349. In^rnal boU 
disease, 78, 349, Leaf curl : Nigeria, 
327; note by F. D. Golding te Bemma 
goldingi n. sp., 162; Sudan, 55, 144, 
162, 829, 330. Macrophomim phmeoU: 
India, 163, 350; Sudan, 144. Memm- 
niella echinatum (mould fungus), 163. 
Mildews (powdery), 130. Eermi&spora 
coryli, N, gossypii : see Internal boll 
rot. Phymatoirichum ofmivomm : «e« 
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Eoofc rot. Red rot, 349. Rhizocionia 
bataiicola, 163; i2. {corticum) solani, 349. 
Root rot : “ Catalase Activity in Re- 
lation to Age and Viability of Sclerotia 
of” (King et al.), 261; “Comparing 
Soil Fungicides with Special Reference 
to Phymatoirichum Root Rot ” (Ezekiel 
and Taubenhaus), 163; “ Cotton Crop 
Losses from” (Ezekiel and Taubon- 
haus)^ 249; “Effect of .Fertilizers on 
the Yield of Cotton and on the Control 
of the Root Rot Disease of Cotton on 
the Blackland Prairie Soils of Texas ” 
(Reynolds and Rea), 163. “ Further 

Observations on the Natural Distribu- 
tion of” (King et al.), 80; “ Influence 
of Soil Moisture on Longevity of” 
(King and Eaton), 261; “Insects arf' 
Possible Distributing Agents of Root 
Rot caused by Phymatoirichum omm- 
vorum ” (Taul>enhaus and ChrisUm- 
son), 81 ; “ Morphology and Life His- 
tory of the Cotton Root-rot Fungus in 
Tt-xas ” (Neal et al.), 163; “ Nutritional 
Requirements of” (Ezekiel et al.), 81; 
“ Persistent Strands of the fungus in 
Texas ” (McNamara et al.), 250; “ The 
Quality of Lint and Seed from (Cotton 
Plants Infected with Root- rot ” (Tau- 
benhaus and Ezekiel), 360; “The 
Relation of Fertilizers to the Control 
of, in Texas ” (Jordan el al), 350; 
“ Some Effects of, on the Microsc'opic 
Characters of Cotton Fibres ” (Stroman 
et al.), 350; “Some Microbiological 
Activities affected by Manurial 
Control of Root-rot ” (King ei al), 251 ; 
“ Study of, in the Soil by the Cholodny 
Method ” (Eaton and King), 249. 
Root-rot, in America, 80, 240, 250, 251, 
349, 350; India, “ Relative Parasitism 
of Cotton Root-rot Organisms from 
Gujerat Soils ” (Likhite and Kulkarni), 
350; Sudan: account by Mr. Massey, 
162, Rust “Control of” (Ware and 
Young), 82, 83. Sclerotium rolfsii, 349; 
Seedling blight, 63; Stereum purpureumt 
164; Stigrmiomycosis, 351; VerticilUu7n 
wilt. See Wilt. VerticilUum aWo- 
atrum. See Wilt. Virus diseases, 80, 
362; Wcmhachie wilt, 82. Wilt : 
“Control of” (Ware and Young), 82; 
“Insects as Possible Distributing 
Agents” (Taubenhaus and Christen- 
son), 82; “Investigations on” (Rein- 
king and Mann), 81; “Variety Tests 
in the Differentiation of Two Cotton 
Wilts (Ezekiel and Taubenhaus), 82. 
Wat in America, 82, 83, 333, 351; 
Belgian Congo, 849; Egypt, 162; 
Greece, 83; India, 252, 350; Peru, 162; 
Russia, 76; Sudan, 162; Uganda, 67 

“Distant Hybridization of Plants: In- 
vestigations of, in U.S.S.R.” (Karpe- 
chenko), 166 

Dixie Triumph Cotton, 349 

Bocioetaurus maroccanus; D. krauesi; 
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D. plotnikovi; Ramburiella turcomana. 
See Locusts under Pests 
Domira Bay Experiment Station, 234, 
328 

D. and P. L. 4-8 cotton, 63 ; D. and P. L. 
No. 10. 240 

“ Drainage in the Sudan Gezira ” (Balls), 
32; (Dempster), 117; Open Letter 
(Greene and Bailey), 208; Reply to 
“Open letter” (Balls), 297; Erratum 
notice, 360 
Durango cotton, 146 
Dusting machinery, 158 
“ Dutch Cotton Industry Development ” 
(Straatman), 240 

Dysdercua cardinalis ; D. fasciatus ; D. 
ftowardi ; D. intermedins ; D. nigrofas- 
ciatus ; D. ruficollis; D. supers titiosus. 
See Stainers under Pests 

E. 31 Cotton, 327 

Earias biplaga, E. cupreovirides. See 
Pests. E. imulana. See Spiny boll- 
worm under Pests 

“East Africa: Report on Eernomio 
Conditions in,” 1932-34 (Kemp), 63, 
54 

“ East African Agricultural Journal,” 325 
E^ist African Agricultural and Soil 
Chemists. Proceedings of Second Con- 
ference of, 337 

East African Agricultural Research 
Station: See Amani Institute 
“ East African ” Cotton, 237 
Editorial: “Chromosomes and the Work 
of Professor Ruggles Gates,” 95 
Egypt : 

Alwlition of Cotton Tax, 332; Basin 
System of Irrigation, 117, 238; “ Breed- 
ing for Immunity against Cotton W’ilt ” 
(FahmjO, “Cotton Cultivation: 

Possible Extension of” (Nagib Bey 
Ibrahim), 146, 238; Cotton Mixing Law, 
60; “ Cotton Production ” (Norris), 
146; Diseases in, 146, 162; “ Estimat- 
in|^ the Egyptian Cotton Crop ” 
(Sirry), 146; “The Fungous and 
I Bacterial Diseases of Cotton in ” 

I (Fahmy), 146; “The Future of Sakel 
in” (Enan), 147; “Giza: Work of 
Cotton Research Station ” (Balls) 286; 
Gixa Spinning Test Laboratory, 291, 
332; lig^islation, 60, 238; “ Maarad 
Cotton Cultivation in ” (Soc. Roy. 
d ’Agriculture), 147; Pests in, 169, 161, 
246, 346; “ Pink Bollworm Control 
by Vegetable Oil Emulsions and by 
Bacterial Destruction ” (Metalnikoff), 
246; “ Pink Bollworm : Heat Treatment 
of Seed to Control” (Bredo), 246; 
Prices (Futures), 50; “ The Progress 
of Cotton Research: Four Factors in 
Crop Control ” (Balls), 147 ; Imposed 
Modification of Alexandra Contracts 
for Sakel and Uppers, 61; “Soil 
Deterioration : The Nature of ” (Gracia 
et al.), 147, 337; statistics, 48, 222, 

26 
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226, 317, 320; rarietie$ of cotton, 147, 
238, 289, 332 

Egyptian boUworm. Seo Eariaa inmdana 
under Pests 

“E^ptian Cottons: Characteristics** 
(Ela), 147; “Correlation of Certain 
Characters in*’ (Brown), 216; Cotton 
Mixing Law, 60; Cultivation of Egyp- 
tian Cotton in India, 230; “ Effect of 
Chemicals on Colour” (Kazet), 147; 
Features of Egyptian Cotton during 
1934, 238; “Financing the Cotton 
Crop ” (Cook), 147 ; “The Indispensable 
Minimum ” (Pilavachi), 146; “ Lanca- 
shire and Egyptian Cotton ” (Todd), 
332; New Strains, 147 ; “ A Plan for the 
Control of,” etc. (Waters-Taylor and 
Craig), 146; “Purchase by Japan” 
(Mackay), 241 ; “ Spinning Tests ” 

(Hancock), 332; “ variety Problem 
as seen from Giza ” (Brown), 146, 
238; “Varieties of” (Varimtsjan), 
147 

“Egyptian Cotton Varieties: The Sakel 
Contract ” (Brown), 332 

“ Egyptian Cotton Year Book, 1933*34,” 
146 

Egyptian (Imported) cotton in India, 
51 

“Egyptian Supplement” {Man. Ouar. 
Corn.), 146 

Empire Cotton Crops, 229 

Empire Cotton Growing Corporation : 
A favourable review of the w'ork of, in 
“Nature,” 341; Reports from Ex- 
perimental Stations, 19J13-34, 174; Re- 
search grant to Manchester University, 
127; Review of work of Experimental 
Stations, 1933-34 (Willis), 174. As- 
sistance rendered to Nyasaland, 234, 
328; Southern Rhodesia, 235; South 
Africa, 143; for pest investigation 
work, 236 

Empoasca {Chlorita) facialis. See Jassid 
under Pests 

Empusa grylli. See Locust fungus under 
Parasites 

“ Entomological Equipment and Methods : 
A Manual of” (Peterson), 168 

Entomology: Re|X)rt of Chief of Bureau 
of 1934 (Strong), 346; “Technique of 
Field Experimentation in. I. Some 
Principles Involved in a Well- Planned 
Experiment ” (Huber and Sleosraan), 
168; “ With Special Reference to its 
Ecological Aspects ” (Folson and 
Wardle), 168 

Epitetranychns althcsm. See Pests 

Eurytoma sp. ; E, tylodermaiid. See 
Parasites 

ExcHstts roboratof. See Parasites 

E]^riment Stations: America, 164; 
Fiji, 300, 331; Gold Coast, 234; 
Nyasaland, 234, 328; Queensland, 146; 
South Africa, 143. 177, 236; Southern 
Rhodesia, 236; Swaziland, 189, 236; 
Uganda, 237 


289 F cotton, 141, 324 
“ Fabrics (Otton) for the Rubber 
Industry ” (Chadwick), 263 
Farm Westerns cotton, 62 
Ferguson 406 cotton, 240 
Fertilizer experiments: “To Control 
Rust ” (Ware and Young), 83; “ Cotton 
Nutrition Studies in Florida ” (Crown), 
339; “ Effect of Time and Rate of 
Application of Nitrate of Soda on the 
Yield of Cotton” (Reynolds et ob), 
67; “The Fertilizing Value and Ni- 
trifiability of Humic Material Prepared 
from Coal ” (Crowther and Brenohley), 
67 ; “ Investigations on the Manurial 
Effectiveness of Ammonium Phos- 
phate ” (Lewis and Sinclair), 67. 
Fertilizer experiments: America, 67, 
68, 240, 339; Russia, 157 
Fertilizers: “ Basic Slaj^s and other 
Phosphates: The Fertilizer Value of” 
(Crowther and Warren), 68; “Basic 
Slags and Mineral Phosphates ” 
(Crowther), 339; “Fertilizer Mixtures 
V'ith and Without Ground Umestone 
for Cotton” (Williamson), 68; “The 
Relation of Fertilizers to the Control 
of Cotton Root -rot in Texas ” (Jordan 
et ab), 350 

“ Fibrt> and Seed of Cotton, Histological 
Studies on ” (Sturkie), 259 
“ Fibre Length Constants in Cotton : 

Calculation of” (Pope), 260 
“Fibres: Identification,” 259 
“ Fibres: Moisture Relations ” (Weltzien), 
171 

Fibres (Cotton): “Breeding for length 
Regularity in” (Stroman), 367; 
“Effect of Growth Conditions on 
Dye Absorption ” (Me bane and 
O^Kelly), 87; “Estimation of the 
Number of, on a Cotton Seed by 
Different Methods” (Iyengar), 166; 
“ Fluorescent Microscopy ” (Gbthel), 
171; “ Improving the Uniformity of 
Inr the use of the Pressley Sorter ” 
(Pressley), 357; “Microbiology” 
(Prindle), 87;“ Froptjrtics and Spin- 
ning Value of” (Roehrich), 260 
“Fibres (Textile): Importance of Struc- 
ture for Finishing Processes ” (Holler), 
357; “Moisture Relations” (Buriat), 
171; (Fimiani), 260; “ Practical Use of 
the Titer Control of” (Ettore), 367; 
“ Strength of Textile Fibres,” 367 
“ Field Experimentation : The Modern 
Technique ” (Wishort), 167 
“ Field JBxperiraents in Agricultural 
Research: The Development of” 
(Eden), 243; “Field Experimente 
With Ot)tton : Size, Shape and EepHoa* 
tion of Flats for ” (Reynolds et ol.), 
243 

Fiji; Ann. Rpt. of Dpt. of Agr. 1933, 325, 
331; cotton oultivation 1933, 331; 
diseases, 300; Sigatoka Expe^msnt 
Station, 300, 33 x; ^^Summaiy of 
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Work on Cotton Growing 1926-35 
(AnBon), 300; varieties of cotton, 301 
FLOitiOA. See Ameeica 
** Forecasting Haw Cotton Prices ** 
(Slater), 92, 172, 265 
France : Textile Industry in, 64 
FrankUnidla fusca ; F. triiici. See 
TWps under Pests 

Feenoh Colonies, 64, 70, 76, 150, 248, 336 
F%Lsarium acfidiorum. See. Parasites. F, 
totani. See Diseases. F. vasinfectum. 
See Will under Diseases 
“Futures Contracts (Cotton); Fluctua- 
tions in Prices of’* (Howell), 172 
Futures prices, 60, 138, 172, 228, 323 

Gambia, 53 

Oargaphia iridescens. See Pests 
Chsterocercod^a gossypii. See Pests 
Gatooma Experiment Station, 55, 235 
“Genes and Chromosomes: Work of 
Prof. Muller and Dr. Prokofyeva in 
Russia,” 266 

“ The Genes of the Reduction Division ” 
(Sapehin), 86 

Genetics: “A Bibliography of Plant 
Genetics” (Warner et ah), 168; 
“ Genetics since 1910 ” (Haldane), 
364; “ Genetics Aspects of Plant and 
Animal Breeding *” (Hagedoorn), 168; 
“ Genetic Constants of Relative 
Growth: On the Determination of” 
(Hersh and Feldstein), 168; “Genetic 
Relation of Nankeen Lint to Plant 
Colour and Leaf Shape in Upland 
Cotton” (Ware), 267; “Genetic Re- 
lations of Three Genes for Anther 
Colour in Cotton ” (Stroman), 355 
“ Genetical and Cytological Study of 
Species Hybrids of Asiatic and American 
Cottons ” (Feng), 354 
Gsobgia. See America 
Gbemaky, 65, 151 
Qeeira. See Sudan 
“ Oezira Main Crop ” Cotton, 162 
“ Gins: Accuracy of the Percentage of 
lint Cotton determined on Small 
Laboratory Gins ” (Vantine), 166 
Ginneries: America, 244; Nigeria, 237; 
South Africa, 188; Sudan, 329; 
Swaziland, 188; Tanganyika, 66, 330; 
Uganda, 67 

Ginning investigations: America, 166; 

(Bennett), 244; (Gerdes), 244 
“ Giza ** (Balls), 286 
Giza 3 cotton, 147; Giza 7 cotton, 147, 
162, 238. 332; Giza 12 cotton, 147, 332; 
Giza 26 cotton, 238 
(Mypma cm»picuu9. See Pests 
Gold Coast, 53, 64, 234 
“ Gossypium, Chromosome Number and 
MeiOtic Behaviour in ** (Webber), 86 
QoBtufium antomalum cotton, 352; O, 
uiiboreumt 333, 354; 0. armourianum, 
86 , 352; O* ^rbadense, 166, 353; G. 

85; G, Davi^nii, 86, 352; 
G. BurtMsmt 86; G. herbaceum, 363; 


G. hirsutum, 166, 255, 353; G. Kirhii, 
86; G. KloUschianiimy 86; G. Nanking, 
364; G. (neglectum) roseum, 163; G. 
(neglerAum) verum, 163; G. Stocksii, 352; 
G. Sturtii, 85, 167, 352; G. tribolum, 
362 

Oossipium bimaculatus ; O, aolani ; G. 

subpilom ; 0, iorrcM. See Pests 
Grasshoppers (A tazia cryptia). See Pests 
Greece, 83, 161 
Green bug. See Pests 
Green fungus. See Parasites 
Grenada. See West Indies 
Orylloialpa africAina. See Pests 
Oryllus mitraius. See Pests 
Oummosin. See Diseases 

Hagari 1 cotton, 141; Hagari, 25, 141 
Haiti, 73 

Harpalua Sp. See Pests 
Heat treatment of seed, 159 
Heliothis obsoleta : (V'ariously designated 
American bollworm. Corn earworm. 
Cotton bollworm). See Pests 
flelopeliu. See Pests 
“ High Draft vSpinniiig of Indian Cotton ” 
(Mihra), 52 

“ Histological Studies on the Fibre and 
Seed of Cotton ” (Sturkie), 259 
“ Homologous Genes for Anthocyanin 
Pigmentation in New and Old World 
Cottons” (Harland), 353 
Hubli Kuinpta cotton, 324 
“ L’Huile do Coton ” (Andr6), 70 
“ Humidification in Textile Mills ” 
(Midgley), 88 

“ Humus ; Contribution to our Knowledge 
of the Chemical Nature and Origin of ” 
— III. and IV. (Waksman and I5W), 66; 
“ Humus Formation; The Part Played 
by Micro-organisms in the Process ” 
(Sorokina and Tiagny-Riodno), 150 
Hungary , 241 

“A Hybrid l)etween O.Davidsonii Kell, 
and O. Shirtii F. Muell ” (Skovsted), 
352; “Hybrids (New Interspecific) in 
the Genua Qosaypium L.” (Skovsted), 
352; “ Hybrid Progenies: The Problem 
of Selection for Yield in ” (Ramana. 
than), 256; “Hybrids (Siiecics): Genet- 
ical and Cytological Study of, of Asiatic 
and American Cottons ” (Feng), 354 
“Hybridization (Distant), of Plants: 
Investigations of, in U.S.S.R.” (Karpe- 
chenko), 165 

“ Hybridizing (Cotton) : A New Technique 
in. Suggested Changes in Existing 
Methods of Emasculating and Bagging 
Cotton Flowers ” (Doak), 257; H^rid- 
izing Cotton ; Soda Straws used in, 256 

larovization of Cotton. See Vernaliza- 
tion 

Imperial Bureau of Soil Science. Rpt. 
for 1934-35, 241 

Imperial College of Science and Tech- 
nology, 27th Ann. Rpt. 1934, 325, 
360 
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Imperial Council of Agricultural Re- 
search) India, 232 

“The Imperial Institute” (Lindsay); 
Technical work, 269; Work in relation 
to cotton, 274 

Imperial Mycological Conference (Third) 
Rpt. of, 162 

“ Imported American ” cottons, 61 ; “ Im- 
ported Egyptian ” cottons, 61 

Improved Bancroft cotton, 177 

India: 

Cotton Ginning and Pressing Factories 
Act, 230; Cotton markets, 230; Cotton 
Pressing Factories: List of names of 
owners, etc., 1934-35, 230; Cotton 
Transport Act, 230; diseases in, 163, 
262, 350; “ Fumigation of American 
Cotton in ” (Gandhi), 62; hand weaving 
industry, 232; Indian Merchants’ 
Chamber; Ann. Kpt. 1933, 51; Indian 
Trade Commissioner’s Rpt. on the work 
of 1933-34 (Lindsay), 61; industrial re- 
search reorganization, 141; Lancashire 
Indian Cotton Committee: Ist Ann. 
Rpt., 139; “Long Staple Cotton; 
Cultivation of, in India” (Mihra), 230; 
“A Peculiar Cotton Plant” (Afzal), 
257; pests in, 74, 169, 232; prevention 
of malpractices, 230; “ Rpt. on Con- 
ditions and Prospects of U.K. Trade 
in, in 1933-34” (Ainscough), 139; 
research in, 61, 166, 233; “Sankhya; 
The Indian Journal of Statistics,” 62; 
seed, simplified mechanical dofibration 
of, 260; sun heat treatment of against 
pink bollworm, 169; statistics, 62, 133, 
136, 222, 226, 230, 232, 318, 321; 
varieties of cotton, 62, 133, 141, 166, 
231, 324, Affra and Oudh, 230, 232. 
Bengal, 232. Bombay, 61, 231, 262; 
“Bombay Cotton Annual, 1933-34,’’ 
141. Central Provinces, 140, 163. 

Indore, 61, 231. Madras, 61, 140, 
141, 166, 233. Punjab, 261. Sind: 

“ Cotton Cultivation in ” (Jenkins), 
233, 324; development of cotton 
cultivation in, 61, 62, 140; “ Karachi 
Cotton Annual,” 232 

Indian Central Cotton Committee; Ann. 
Rpt., 1934, 230; cotton stapling appara- 
tus, 261; issue of revised statistics of 
long and short staple Indian cotton, 
133; joint investigation with Imperial 
Council of Agr. Research into the costs 
of cotton cultivation, 232; publicity 
notices, 61, 140, 232; Rpt. of 29th 
Meeting, 61; 30th, 231; 31st, 324; 
research schemes financsed by, 61, 231, 
324; ginning tests reports, 62, 231, 
324; Technological Research Labora- 
tory, 61, 140, 231 

Indian Cotton : “ Difficulties of Marketiug 
Short Staple” (Tilak), 62; “Hi^ 
Draft Spinninil” (Mihra), 62; Lsm- 
oashire Committee’s efforts to en- 
courage consumption of, in U.K., 180, 
230; mixing of ; complaint of Lancashire 
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Indian Cotton Committee, 231 ; “ Motes 
in Punjab-American Cotton” (Afical 
and Troughtj, 87; “A Note on the 
Differentiation of Hairs from the fei- 
dermis of Cotton Seeds” (Gulati), 86; 
“Notes on Textiles made from Indian 
Cotton Exhibited in Manchester ” 
(Turner), 231; “A Peculiar Cotton 
Plant” (Afral), 267; “ Petalody in 
Cotton” (Ayyar and Sonkoran), 268; 
“ Review of 1933-34 Season ” (Chunilal, 
Mehta and Co.), 230; “Spinning Test 
Reports on ” (Ahmad), 62, 231, 324; 
“ Technological Reports on ” (Ahmad), 
141, 231; universal standards for, 230; 
“Wider Markets for” (Jenkins), 62 
“ Indian Cotton Chart, 1934-36 ” (Chuni- 
lal, Mehta and Co.), 324 
Indian Cotton Crop, 1934-36 Season: Rpt. 

on Staple Ivcngth of, 324 
“ Indian Cotton Flower Pigments: Com- 
position’’ (Seshadri), 142 
“Indian Cotton Industrj^: Statistics, 
1933-34 ” (Sen), 62 

“ Indian Cotton S(M?d : Simplified Mechan- 
ical Defibration of” (lif^eching), 260 
Indian Industrial Research: Reorganiza- 
tion, 141 

Indore Institute of Plant Industry, 61, 
231 

“Industrial System, The: Its Evolution 
in the Far East ” (Barker), 336 
“Influence de rfoimage et des Pince- 
ments Combines avec Fumurea Diff6- 
rentes sur les Caract^ristiques Techno- 
logiques des Fibres de Colon ” (Heim 
de Balsac and Mi^ge), 69 
Ingwavuma Experiment Station, 189 
“Inheritance of Brown Lint in New 
World Cottons” (Harland), 364; 
“Inheritance of Natural Immunity 
in Plants, with Special Boforonce 
to Breeding of Immune Varieties” 
(Kostoff), 263 
Insects. See Pests 
“ Insects: Field Book of” (Lutz), 246 
“ Ia!is Insectes Nuisibles au Cotonnier en 
Afrique £quatoriale JBVancaise ” (Mon- 
teil), 70 

“ Insect Physiology ” (Wigglesworth), 70 
Interna] boU disease. Bee Diseases 
International Congress of Scientific 
Management, 266 

International Cotton Conference, 1036 
(17 th), 360 

Irrigation: Basin System of, in Rgypt, 
117, 238 

Ishan cotton, 03, 234; Ishan A cotton, 143 ; 

Ishan (Improved) cotton, 64, 326 
Itajlxak Somaulakd, 71, 161, 246 
Italy, 336 

Jack Spaniard wasps. See Pests 
Jagadia cotton, 62, 324 
Jamaica xerophytic cotton, 237 
Japan, 2, 3, 88, 161, 152, 241, 336, 

336 
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** Japanese Cotton Goods: Exports to 
Abyssinia (Rotherburg), 241 
Jassid. See Pests 
Java, 2 

Jayawant cotton, 141, 324 

Kadi cotton, 52; Kadi-Viramgan cotton, 
52 

Kakamas Experiment Station, 143 
Kalagin cotton, 52 
Kansas. See America 
“ Karachi Cotton Annual, 232 
Kamnganni cotton, 52, 142, 233; Karun- 
ganni C. 7 cotton, 141 
Kbnya Colony, 7, 64, 142, 234 
Khandesh cotton, 231 
Kidney cotton, 301 
Kim No. 2107 cotton, 258 
Kingkarayazski No. 915 cotton, 349 
KI. cotton, 327 

Kolkhoznik cotton, 258; Kolkhoznik 
No. 8517 cotton. 258 
Kpeve Experiment Station, 234 

L ” cotton, 327, 332 

“Labour in Industry: Reduction in the 
Hours of” (Magri), 172 
Ijachnosierna {Phyllopha^a) crassissim/i. 
See Pests 

Lcetana hiMrio. See Pests 
I^Ancashire’s Contribution to Industry ” 
(Brindley), 264 

” l^ncashire Cotton Industry^ ” (Catterall), 
264 

“ Lancashire and Egyptian Cotton ” 
(Todd), 332 

Lancashire Indian Cotton Committee, 
51, 139, 230, 231 

“Lancashire: Tendencies in, New Era 
in Sight” (Bennett Storey), 264 
“The 6x6 Latin Squares” (Fisher and 
Yates), 324 
Latur cotton, 324 
Leaf curl. See Diseases 
I^eaf hopper. See Pests 
Leaf roller {Sylepta derogaUi). Sec Pests 
Leorem cotton, 56 

“ Legislation: American Cotton ” (Todd), 
103; Australia, 263, 330; Egypt, 60, 
238; Nyasaland, 65, 264, 328 
Leptoglosms haUiatuA. See Pests 
Lesser Antilles. See West Indies 
“Light Trap (New) for Pest Control” 
(de Gryse), 345 

“ Lint Cotton : Accuracy of the Percentage 
of, determined on Small Laboratory 
Gme” (Vantine), 166 
linters. See Cotton Linters. 

Liverpool Cotton Association, 88, 359 
Local cotton, 237 
Locusts. See Posts 

“ Locusts and a Rational Anti-Looust 
Policy ” (Uvarov), 193 
Locust Conference; Proceedings of Third 
Intemational Conference, 1934, 247 
Locust Control: Sixth Rpt. of Economic 
Advisory Council, 1934, 247 


IxKJUst fungus. See Parasites. 

Lone Star cotton, 146 
Looms (Automatic), 88 
Louisiana. See America 
Lygus. See Pests 

Maabad cotton, 147, 289, 332 
“Machinery: Developments in” 
(Nasmith), 62, 172; dusting machinery, 
158; machine for hlling trench silo, 244 
Machinery (Cotton) Obsolescence: (1) 
Spencer, (2) British Northrop Loom 
Co.. Ltd., 172 

Macrophomijia phascoli. See Diseases 
Madras. See India 
Malaki cotton, 147 

Manchester University, Research in En- 
tomology and Mycology, 127 
Margaronia ( Qlyphodes )ivd ica. See Pests 
Marie Galante cotton, 59, 60, 237 
Meade cotton, 301 

, “Mechanical Aspects of Nuclear 
I Division ” (Darlington), 256 
I Memnoniella echinatum^ mould fungus. 

I See Diseases 

i “Memoirs of the Cotton Rc. search 
Station, Trinidad”; Genetics No. 9, 
“ Some New Interspecific Hybrids in 
the Genus Gc.mypium L. ” (Skovsted), 
352; Genetics No. 10, “ Genetics of 
Cotton,” Fts. XII. and XIII. (Har- 
land), 353; Pt. XIV. (Harland), 354 
Mexican Big Boll cotton, 83 
Mexico : “ Plant Quarantine and Pest Con- 
trol: Problems Common Uj ” (Dumpf), 
245 

Microbracon ImvkornUf in, mdlitor. See 
Parasites 

“ Mid Rough ” cotton, 152 
Mildews (powdery). See Diseases 
Mr. Milligan’s retirement, 175 
“ Mills (Textile), Humidification in ” 
(Midgley), 88 

Missdel cotton, 240; Missdel 2, 3, 4 and 6 
cottons, 333 

Mississippi. See America 
Mitalifi cotton, 352 
Mixed farming in Nigeria, 327 
Moco cotton, 59, 60 
Moglai cotton, 231 
Mole crickets. See Pests 
MoUisoni cotton, 257, 343 
Monanfhia monotropidia. See Pests 
Montserrat. See West Indies 
Morocco, 64, 76 

“ Motes in Cotton. I. Punjab American 
Cotton ” (Afzal and Trought), 87 
Mozambique, 347 
Muthia cotton, 324 

Mylabris Jusca^ m. zehrcea. See Parasites 
Myllocerus spp. See Pests 

N. 14 cotton, 141 
Nahda cotton, 147, 289 
Nanded cotton, 324 
Nankeen cotton, 267 
Navrotskii cotton, 258, 342 
‘ Navaari cotton, 62 
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Negeta luminosa. See Pest* 

Nemataspora coryli, N. gossypii. See 
Internal Boll Rot under Disuses 
Nepe in cotton, 88, 262, 327 
New Guinea Hybrid cotton, 301 
New Mexico. See Amsbica 
New South Wales, 68 
“New World Cottons: Two Cases of 
Linkage in “ (Harland), 164 
Nezara. See Pests 
Nigekia: 

Ann. Rpt. of Dpt. of Agr., 1933, 53; 
cotton cultivation, 1934-35, 93, 326; 
cotton investigations, 1934, 142; 

diseases, 328; Note by F. D. Golding 
regarding Leaf Curl; ginneries in, 237; 
Half-Yearly Report to 30tb September, 
1934, 93; to Slst March, 1935, 326; 
Ishan A cotton, trials with in 1934, 143; 
raanurial experiments, 142; mixed 
farming in, 327 ; pests in, 160, 162, 328; 
Note by D. Golding re Bemisia 
goldingi n. sp., 162; seed disinfection, 
56; seed distribution, 1935, 233; 
selection work, 327; soil erosion, 5; 
spinning tests on Nigerian cotton at 
Shirley Institute, 327; varietal trials, 
55; varieties of cotton, 327. Northern 
Provinces : Ann. Rpt., 1934, 325, 326; 
cotton cultivation, 1933-34, 326; 

1934-36, 93, 326; cotton investigations, 

1933, 64; 1934, 142, 327. Southern 
Provinces : cotton cultivation, 1934-35, 
93, 326; “ Some Experiments with 
Leguminous Crops at Ibadan, 1925-33 ” 
(Faulkner), 70; trials with Ishan A 
cotton, 1934, 143 

“ Nitrogen Fixation Studies with Fungi 
and Actinomyces ” (Allison et al.), 248 
“ Nitrogen Fixation by Azotobacter: The 
Specific Influence of Acidity on the 
Mechanism of” (Burk et al.), 155 
Nomadacris septemfasciata. See Locusts 
under Pests 

North Cabolina. See America 
Nyasaland : 

Ann. Rpt. of Dpt. of Agr., 1933, 234; 

1934, 326, 328; British Cotton Growing 
Corporation, assistance rendered by, 
234, 235; cotton cultivation, 1933, 234; 
1934, 328; 1934-35, 143, 328; cotton 
industiy, 1933-34, 143; 1934-35, 328; 
Cotton Ordinance, 1934, 55; Domira 
Bay Experimental Station, 234, 328; 
Empire CJotton Growing (jorporation, 
assistance rendered by, 234, 328; 
legislation, 65, 264, 328; pests in, 328; 
prices, 143; eoU erosion, 3; transport 
in, 233 

“Jfyasaland: Cotton Growing in” 
(J^cker), 234 

Odontopus aezpunctatua. See Pests 
Officers on leave, 93, 176, 266, 360 
“Oil-Sprayed Cotton: Prooessing ** 
(Southern Textile Association), 87 


Oklahoma. See Ambbioa 
“ ‘ One Variety * Community Cotton 
Production ” (Westbrook), 244 
Oomras cotton, 231; “ Spinning and Pire- 
paration of Warp Yam from ” (Taylor) ; 
an experiment carried out by the 
British Cotton Industry Research 
Association at the request of the 
Lancashire India Cotton Committee, 
203 

Oregon. See America 
Orius sp. See Pests 

“Oversea Mechanical Transport; Trials 
of the 15-Ton Unit in Australia ” 
(Roscoe), 307; Report on Tests of 
16-Ton Unit in Australia, 265 
Oxycarenus hyalinipennis. See Pests 
Oxytetonia jucunda. See Pests 

P.A. 289 F. cotton, 343; P.A. 4 F. cotton, 
343 

Paraguay, 347 

Parasites: “ Multiplication of, at Bambesa 
Entom(dogical Laborator}^, Belgian 
Congo,” 159; China, 74. Acaulona 
peruviana^ 246 ; A nastcechue mylabricida^ 
75; Brackymeria (Chalets) incerta, 73; 
Caialacuss hunterif 345; Ckrysosoma 
erncslum^ 162; Cocccbacillus aertdiorum, 
77; Cytheria armeniacMj 75; Dejeania 
bombylanSy 79; Empusa grylU : see 
Locust Fungus; Eurytoma sp., 246; 
E. tylodermatis, 346; Exeristes robora- 
tor^ 345; Fusarium acridiorum^ 77, 348; 
Greeji fungus^ 77, 348; Locust fungus^ 
159, 247, 348; Microbracon brevicomiSt 
72, 345; M, mellitor, 345; Mylabris 
fusca, 75; M. zebreva, 75; Phanurus^ 72; 
Sporotrichum globuliferum, 348; S. 
paranense : see Oreen fungus; Storm^ 
torrhinalunata^ 79; Sturm, iainconspicua, 
72; 7''richogramma lutea, 72; T. rninu^ 
turn, 73 

“ Les Parasites du Criquet Marocain ©n 
Azerbaijan ” (Zakhvatkin), 74 
“ Parasitic and Other Fusaria oounted 
in Tropical Soils ” (Eeinking and 
Manns), 81 

Pempheres affinis. See Cotton Stem 
Weevil under Pests 
Persia, 162 

Personal Notes, 93, 175, 266, 360 
Peru, 65, 162, 241, 246, 348, 356 
Pests: “A Bibliography on the Use of 
Airplanes in Insect Control from 1922 
to 1933 ” (McBath), 158; “ Entomology 
with Special Reference to its Ecologi^l 
A^cts” (Folsom and Wardle), 168; 
“ Entomology: Technique of Field 
Experimentation in : I. Some Prmoi|d^ 
involved in a Well-Planned Experi- 
ment” (Huber and Sleesman), 166; 
“ Field Bk)ok of Insects ” (Lutz), 246: 
“Insects and a Mite of Potential 
Economic Importance found on Wild 
Cotton in Florida** (Rainwater), 12; 
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“ L©s Inseotea Nuisibles au Cotonnier 
en Afrique fiquatoriale Fran^aise ” 
(Monteil), 70; “Insect Physiology” 
(Wiggles worth), 70; “ Investigations in 
South Africa,” 235; ” Light Trap (New) 
to Control ” (de Gryse), 345; “ A Man- 
ual of Entomological Equipment and 
Methods,” I. (Peterson), 158; “Notes 
on Some Insect Peats in the Lesser 
Antilles” (Ballou), 73; “Plant Quaran- 
tine and Pest Control Problems Com- 
mon to Mexico and United States ” 
(Dampf), 246; “ Prodrome di Ento- j 
mologia Agraria della Somalia Italiana” i 
(PaoJi and Chiaromonte), 71; “ Itpt. 
of Chief of Bur. of Entomology, 1934 ” j 
(Strong), 345. Acanthficri^ ru/icornis : | 
see Locusts. Acrocercops bifasciat^t I 
71. Agonoscelis vcsicolor, 162. Agro- j 
tis c-nigrum^ 345. A. ypsilon, 345, ; 
346. Alabama argillacea : See Cotton 
I.#eaf worm. Alcides goasypU, 71. 
American bollumm. : See HeliothiH 
obsoleta. Anomis inipasta, 79. Ano~ 
plocnemh curripes, 71. Apkifi : China, 
345; Cyprus, 64; French Equatorial 
Africa, 71; I*eru, 245; Swaziland, 191; 
West Indies, 345, 346. Aphis rnaidU j 
radicia^ 346. Atractomorpha avibigua, | 
346. Bagrada hilaris^ 162. Baormia, j 
73. Bemisia goMingi n. ep., note b^^ i 
F. D. Golding, 162. Black Scale, 345. 
Blapstimua fuscus, 81. Boll u'eevil : 
America, 71, 82, 333, 345, 346. Boll- 
worm : control measures for. 345 ; 
Egypt, 346; South Africa, 143; Swazi- 
land, 184. Brachyirypesmembranaceus, 
71. Calcsola {Dicymolomia) pegamlis, 
73, Callidea natalense, 162. Chaleo- 
dermus bondari, 246. C. niger, 246. 
Corn earworm : See Heliothis obsoleta. 
Coryna {Mylabris) herma^inio!^ 71. 

C. (Zonabris) guineensist 71. Cory- 
thaica costata, 246. Coryihaca gossyjni. 
246. Cotton bollworm : See Hdiothis 
obsoleta. Cotton flea hopper, 345. 
Cotton worm : See Cotton Leaf worm. 
Cotton Leaf miner, 79. Cotton Leof 
roller : See Leaf roller. Cotton Leaf 
worm: America, 82; Haiti, 73; West 
Indies, 59, 73. Cotton Stem borer, 
161. Cotton Stem weevil, 74, Cut> 
worms : China, 346; Queensland, 164. 
Diparopsis castansa : See Red Boll- 
worm. jPy^sfcits See Stainers. Earias 
biplagai 71. E. cupreoviridis, 345. 

E. huegdi : See Rough Bollworm. 

E, in^lana: See Spiny Bollworm. 
Egyptian bollworm : See Earias insu- 
iana, Empoasca {ChloriUi) facialis : 
See Jassid. Epitetranychus althceoe, 

74. Euxoa radians : See Cutworms. 
Ehwtr bud maggot, 79. Frankliniella 
fusca, E, tritici ; See Thrips. Oarga- 
phia iridesesm^ 246. Oasterocercodes 
gemyptif 245. Glypsus conspicuus, 71. 


Qossypium bimaculaia, O. solani, 0. 
subpilosa, O. torresi, 246. Orasshoppers, 
82. Green bug, 69. Gryllotalpa 
africana, 345. Oryllus mitratus, 346. 
Harpalus sp., 81. Helioihis obsoleta 
(variously designated American boll- 
worm, Corn earworm. Cotton boll- 
worm): America, 82; China, 345, 346; 
French Equatorial Africa, 71; Queens- 
land, 146; Southern Rhodesia, 65, 80, 
235; South Africa, 235; “Investiga- 
tions to Control” (Parsons and 
Uilyett), 72; Sudan, 161, 329; Swazi- 
land, 191. HeJopeltis, 58. Jack 
Spaniard vxisp, 73. Jassid : research 
at Manchester University, 129; French 
Equatorial Africa, 71; Nigeria, 328; 
South Africa, 177; Sudan, 330; Swazi- 
land, 190; Uganda, 237. Lachnosterna 
(Phyllophaga) crassissima, 82. Leaf 
hopper, 129. Leaf roller : Belgian 
Congo, 159; China, 74, 345; India, 159. 
Leptoglossus halteaius, 351. Locusts: 
“ Die Bekampfung der Heuschrecken- 

te ” (Morstatt), 248; infestation 
ipusa grylli, 247 ; “ Locust Prob- 
lem in Africa” (Uvarov), 347; 
“ Observations Preliminaires sur la 
H^^sistance au Froid do Schistoc^ercji 
gregaria"^ (Rungs), 76; “ Outbreaks in 
x^frica and Western Asia in 1933 ” 
(Uvarov), 247; poison baits to control, 
347; “A Rational Anti-Locust Policy” 
(Uvarov), 193; “Revision Sommaire 
du Comportement de Schistocerca gre- 
garia Forsk, ph. Gregaria, dans les Lieux 
d’Habitat Temporairo ” (Lepincy), 76; 
“ Sixth Rpt. of Economic Advisory 
Council,” 247; Third International 
Locust Conference, 1934, 247; locusts 
in Africa, 247; America, 82; Argentine, 
77, 347; China, 160, 347; French 
Equatorial Africa, 70; French Guinea, 
248; French Sudan, 76, 248; Mozam- 
bique, 347; Nigeria, 160; Nyasaland, 
328; Paragua5% 347; Northern 
Rhodesia, 75, 77; Southern Rhodesia, 
79, 248; Russia, 74, 76, 160, 161, 248; 
Sardinia, 76; South Africa, 77, 143, 
169, 235, 348; Sudan, 75; Swaziland, 
184; Uganda, 57; Uruguay, 347. 
Lcetana histrio, 71. Lygus, 68, 237. 
Margaronia {Glyphodes) indica, 71. Mole 
crickets, 346. Monanihiamonotropodia, 
246. Myllocems, 71. Negeialummosa, 
71. Nezara, 351. Ondontojms sex- 
punciatus, 71. 73. Oxyoare- 

nus hyalinipennis, 71. Oxycetonia 
jucunda, 346. Pempheres affinis : See 
Cotton Stem weevil. Pkthia picta, 351. 
pink bollworm : control measures for, 
346; “ The Influence of Soil Moisture 
upon Survival of” (Chapman), 71; 
suggested permanent International 
Commission for control, 246 ; Pink boll- 
worm in America, 71, 246; Belgian 
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Congo, 159, 246; Brazil, 335; China, 
346; Cyprus, 64; Egy^t, 246; India, 
159, 232; Queensland, 146; Sudan, 161; 
Tanganyika, 67; Uganda, 67, 68; West 
Indies, 69, 146, 345, 346. Polisi^ : 
See Jack Spaniard wasp. Popillia 
mitans, 345. Prodenia lUurat 71, 159. 
Ped bollworm : French Equatorial 
Africa, 71; Southern Rhodesia, 66; 
South Africa, 72. Pe,d Spider : 
America, 348 ; China, 345. Rough 
bollworm^ 146. Sphenopiera, 71. 
Spiny bollworm^ 71, 161. Siachyboirys^ 
163. Stainers : research on, at 
Manchester University, 129; French 
Equatorial Africa, 71 ; Italian Somali- 
land, 161; Nyasaland, 328; Peru, 245, 
348; Southern Rhodesia, 55, 235; 
South Africa, 78, 235; Swaziland, 191; 
Tanganyika, 57 ; West Indies, 59, 238, 
345, 346, 351. Stephanoderes hampei, 
169. S. suhvestitus, 169, Sucking 
hugs, 68. Sudan bollworm : See Red 
bollworm. Syagra rugifrons, 191. 
Syagrus calcaratus, 71. Sylepia dero- 
gala : See I^eaf roller. TeJranychus 
biniaculaius, 7\ telarius : See Red 
Spider. Thrips : “A Comparison of 
the Life Cycles of” (Watts), 161; “A 
Preliminary Study of, on Seedling 
Cotton,” etc. (Gaines), 79; research on, 
at Manchester University, 127; “ Some 
Common Species ” (Speyer), 79. Thrips 
in America, 79, 161; China, 345; 
Sudan, 161. Thrips tabaci : See Thrips. 
Thurberia weevil, 345. 7\^etse fly: 
Belgian Congo, 348; barrier against, in 
Tanganyika, 79. West Indian blister 
rnite,!^. White ants, White flies: 
Egypt, “ Contribution to a Knowledge 
of,” III, (Priesner and Hosny), 161; 
Sudan, 65, 144, 161, 162. Wild cotton 
borer, 79. Wireworms, 82. Zenzera 
(Azygophlebs boisduvali), 71 
** Petalody in Cotton ” (Ayyar and 
Sankaran), 258 
Phanurus. See Parasites 
Phthia picta. See Pests 
Phymaiotrichum omnivorum. See Root- 
rot under Diseases 

“ Phytopathological and Botanical Re- 
search Methods ” (Rawlins), 80 
Picking machinery, J. and M. Rust’s 
invention, 168 
Pilion cotton, 289 

Pima cotton, 160, 162, 164, 261, 300, 301 
Pima Ferganskii cotton, 258 
Pink bollworm. See Pests 
“Pioneers of the Modem Age: I^an- 
cashire’s Contribution to Industry ” 
(Brindley), 264 

Plant Breeding; “ Chromosomes and 
Plant Breedmg” (Darlington), 266; 

“ Main Problems of Soviet Russia and 
Methods of Solving Them ” (Vavilov), 
265; “ Modeme Prinsipper i Plante- 
foredlingen” (Hiorth), 266; “Plante- 


foredling pa Cytologisk Basis ” 
(Flovik), 250 

“Plant Genetics: A Bibliography of” 
(Warner et at), 168 

“ Plant Quarantine and Pest Control 
Problems Common to Mexico and the 
United States” (Dampf), 245 
“Plant Virus in the Insect Vector” 
(Smith), 80 

“Plant Virus Diseases: Experiments 
Bearing on the Nature of Intracellular 
Inclusion in ” (Sheffield), 80 
“ The Plant Disease Influencx^ in C4:>lonial 
Development ’’(Hopkins), 80 
“Plant Virus Diseases: Insects in Re- 
lation to ” (Smith), 80 
“Plant Virus Problems: Some Aspects 
of” (Smith), 80 
Ploughs, Use of, in Uganda, 57 
Poland, 337 

Polistes spp. See Jack Spaniard wasp 
under Pests 

Popillia mufans. See Pests 
Pressley sorter. 357 

“ Price of Silver as a Guide to Trade 
Prospects ” (Canney), 359 
Prices; Factors affecting cotton prices, 
223; “ Fluctuations in Prices of Cotton 
Futures Contracts” (Howell), 172; 
movom ent of, 319. Prices i n A merioa , 
172; Ceylon, 53; Kenya Colony, 142; 
Nyasaland, 143; South Africa, 143; 
Uganda, 145; West Indies, 58, 69 
Prices (Futures), 50, 138, 172, 228, 323 
I “ Prices (Raw Cotton) Forecasting ” 
(Slater), 92, 172, 265 
Prices (Spot), 60, 138, 228, 323 
Prodenia liiura. See Pests 
“ Prodrome di Ent-omologia Agraria della 
Somalia Italiana ” (Paoli and Chiaro- 
monte), 71 

“ Providence and Politics” (Revere), 148 

Punjab. See India 

Punjab- American cotton, 230, 324; 

“ Motes in ” ( Afzal and Trought), 87 
Punjab -American 289 F, cotton, 231 

Qualla cotton, 82, 240 
Queensland : 

Ann. Rpt. of Dpt. of Agr. and Stock, 
1933-34, 142; Callide Re8<mroh Station, 
145; “Classing Queensland Cotton” 
(Peters), 33 J; cotton cultivation, 
1933-34, 145; 1934-35, 237; cotton 
prospects, 1934-35, 330; “ Cotton 

Varietal Testing ” (Wells), 58; “Fact- 
ors Relating to the Production 
of Harder-bodied Cottons ” (Wells), 
58; pests in, 146; ** Snapping Cotton ’ 
(Wells), 331 ; varieties of cotton, 146 

Ramburiella turoomana. See lioousts 
under Pests 

“Raw Cotton; Buying and Selling” 
(Barnes), 264; “ Foreoasting Priocw 
of ” (Slater). 92, m, 265 
“ Raw Cotton fDry): Spontaneous Heat- 
ing in Air ” (L© Roy), 261 
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BoUworm, See Pests 
Red RfOt. See Diseases 
Red Spider {TUranychus bimaculatus, 
T. ietariua). See Pests 
“ Reports Received from Experiment 
Stations, 1928-29 and 1929-30,” Ap- 
plication from Peru for Copies, 175 
Report/S from Exj)eriment Stations, 1933- 
34, 174; favourable review in “ Nature,” 
341 

Research: at Manchester University, 127 ; 
research in America, 254; India, re- 
organisation of industrial research, 141 
“ Review of the Work of the Experiment 
Stations, 1933-34 ” (Willis), 174 
Rhizocionia hataticolat R. {corticuvi) 
mlani. See Diseases 
Rhizopu/f arrhizm. See Diseases 
Rhodksia (Northekn), 3, 75 
Rhodesia (Southern): 

”64/7/10” cotton in, 235; cotton 
cultivation, 1933-34, 235; Empire 

Cotton Crowing Corporation, assist- . 
ance rendered by, 235; ” Further Notes i 
from the Cotton Station, Gatooraa ” ; 
(Peat), 55; Gatooma Experiment ! 
Station, 55, 235; parasites in, 79; jx^sts i 
in, 77, 80, 235, 248; ” Rpt. of Secy., 
Dept, of Agriculture and I,ands, 1934,” 
235; soil erosion, 3; varieties of cotton, 
55, 235 

“ La Riduzione della Durata del Lavro i 
nello Industrie ” (Magri), 172 
Root- rot {Phymatotrichum omrUvoruni). ! 

See Diseases i 

Rotation of crops: Cold Coast, 54; j 
Kenya Colony, 234 ; South Africa, 236 ; I 

Sw'aziland, 191; Uganda, 237 ! 

Rothamsted Experimental Station, 142, i 
154, 157 ; 

Rough bollworm {Earias huegeli). See | 
Pests ! 

” Rough ” cotton, 152 j 

Rowden cotton, 333 
Russia ; 

” Botanical and Economical Character- 
istics of Cotton Varieties Bred at 
Zaknihi, Transcaucasia ” (Ryshkov 
and Mazo), 153; cotton cultivation, 153, 
337; diseases in, 75, 252, 348; ” Distant 
Hybridization of Plants : Investigations 
of” (Karpechenko), 165; fertilizer 
experiments, 157 ; ” Genes and Chromo- 
somes,” work of Prof. Muller and 
Dr. I^okofyeva, 256; ” Kolkhoznik ” 
cottons, 258; ” List of Publications 
of the Institute of Plant Industry 
for 1932” (Margolina), 65; “Main 
Problems of Soviet Plant Breeding and 
Methods of Solving Them ” (Vavilov), 
255; ” New Varieties of Cotton in the 
Fergana Valley” (Pisougin), 258; 
parasites, 76; pests, 74, 76, 160, 161, 
248; Quality of Soviet Cotton from 
Newly Selected Varieties,” etc. 
(Laikov), 163; research, 86; selection 
work with Egyptian cotton, 147 ; soils, 


I 66, 156; ” Sobiet Cytology Applied 
to Plant Industry during Recent 
I Years” (T^vitzky), 168; “Soviet 

I Scientific Plant Industry during the 

I Period of Soviet Reconstruction, 1930- 
! 23 ” (Vavilov), 153; varieties of cotton, 

1 154, 258; vernalization experiments, 

I 173, .341 
I Rust. See Diseases 

i Sakamoto Automatic loom, 88 
Sakel cotton, 147, 301; “Sakel: The 
Future of” (Enan), 147 
Sakel Domains Gedid No. 310 cotton, 147 
Sakha 4 cotton, 147, 238, 332; Sakha 11 
cotton, 147 
Salem cotton, 133 

” Sankhya,” The Indian Journal of 
Statistics, 52 
Sardinia, 76 

“Science of the Year 1934: The Bio- 
logical Sciences ” (Brierley), 359 
Scientific Management: International 
Congress for, 265 

Rckisiocercn americana, S. gregario.^ 
S. paranensc. See Locusts under Pests 
Sf'leroiium rolfsii. See Diseases. 

” Sea Island Cotton: Review of Trade in 
1933-34 ” (Molyneux-Taylor and Co.), 
58; in America, 333; India, 230; West 
^ Indies, 59, 60, 237^ 

Sea Island (Superfine) cotton, West 
Indies, 237 

Sea Island V. 135 cotton, West Indies, 
60 

Sea Island cotton goods: siiggoatod 
registration mark for, 237 
” The Secret War for Cotton ” (Zischka ), 
88 

Seed: ” Abavit B” disinfectant for, 66; 
“Action of an Electric Current on” 
(fakobson), 345; breeding in America, 
149; b^^-products, 345; “Cotton Seed, 
Effect of Disinfection on Germinating 
Power,” 69; “Cotton Seed: Uses of” 
(Todd), 278; delinting of, with sul- 
huric acid, 244; “ Development of 
tandards for Grades of Cotton Seed ” 
(Meloy), 343; “ Differentiation of Hairs 
from the Epidermis of Cotton Seed: 
A Note on ” (Gulati), 85; disinfection 
of, 55, 68, 69, 246; “Dormancy and 
Maturity of” (Simpson), 343; “Esti- 
mation of the Number of Fibres on a 
Cotton Seed by Different Methods” 
(Iyengar), 166; ” Heat Disinfection of, 
to Control Pink Bollworm in Egypt 
and Belgian Congo” (Bredo), 246; 
“ Histological Studies of the Fibre and 
Seed of Cotton” (Sturkie), 269; 
“Indian Cotton Seed: Simplified 
Mechanical Defibration of” (Beeching), 
260; “ Relation of Moisture Content 
and Method of Storage to Deteriora- 
tion of Stored Cotton Seed ” (Simpson), 
344; “ Selection Massale des Qraines 
de Coton ** (Cuvelier), 267; “ Sun Heat 
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Treatment of, againet Pink Bollworm ** 
(Khan), 169; “ Viability of Cotton Seed 
as Affected by Field Conditions ” 
(Simpson and Stone), 344 
Seedling Blight. See Diseases 
Selection experiments: Nigeria, 327; 
Russia, 147; Tanganyika, 67; West 
Indies, 69 

“ Selection Massale dea Graines do Coton ” 
(Cuvolior), 267 

“Self-pollination of Cotton: A New 
Method ” (Ballard), 83 
Serere Experiment Station, 236 
Sercothrips variahilu. See Thrips under 
Diseases 
Seyoheixbs, 3 

S.G. 23 cotton, 355; S.G. 23/8 cotton, 
67, 237; S.G. 29 cotton. 57, 237, 356 
“Shade: The Effect of, on American 
Cotton “ (Knight), 149 
Shirley Institute, 14, 63, 327, 330; 
“Research Work of” (Scholefield), 
259; “ Work of ” (Pickard), 9, 53 
“ Shirley Institute Confidential Bulletin,” 

14 

“ Shirley Institute Memoirs,” 14 
Sigatoka Experiment Station, 300, 331 
Simon’s heater, 69 
Sind. See India 
Sind Deshi cotton, 51 
Sisal Cotton Bale Covering, 171 
“ Skinner’s Cotton Trade Directory of j 
the World, 1934-35,” 92 
“ Smooth Perus ” cotton, 162 
“Snaky Cotton Plant” (Terada and 
Horio), 267 

“ Snapping Cotton; Queensland ” (Wells), 
331 

Snapping v, hand picking, 239 
“Soda Straws in Hybridizing Cotton” 
(Beasley), 255 

Soils: “ Azotobacter in the Soil, Absence 
or Inactivity of” (Dianova and Voro- 
shilova), 156; “Comparing Soil Fungi- 
cides with Special Reference to Phyma- 
totrichum Root Rot” (Ezekiel and 
Taubenhaus), 103; “A Comparison 
between the Pipette Method and the 
Hydrometer Method for Making 
Mechanical Analyses of ” (Bouyoucos), 
338; 2nd Conference of East African 
Agricultural and Soil Chemists, 337; 

“ A Critical Examination of Analytical 
Methods Used in the Determination 
of Exchangeable Potassium and Sodium 
in” (Salg^o), 66; “Determination of 
Exchangeable Bases in,” I., II., and 
III., 67; “Determination of Nitrogen 
in,” IV. (Srinivasan), 67; different 
varieties of, in the Sudan, 337; “The 
Distillation Method for Determining 
the Combined Water and Organic 
Matter in ” (Bouyoucos), 66; 
“Egyptian Soil: iDeterioration ” 
(Qracie et ol.), 147, 337 ; “ An Examina- 
tion of the De^jareff Method for 
Determining Soil Organic Matter, and 


a Proposed Modification of the Chromic 
Acid Titration Method ” (Walkley and 
Armstrong Black), 66; “ Humua Forma- 
tion: The Part Played by Mioro- 
oi^anisms in the Process of” (Soro- 
kina and Tiagny-Riadno), 166; “In- 
fluence of Soil Acidity upon the De- 
composition of Organic Matter in ” 
(White et a/.), 66; “A Migration 
Method for the Determination of 
Replaceable Bases in ” (Wheeting), 66; 
“ Organic Base-Exchange Compounds 
in” (McGeorge), 337; “Osmotic 
Pressure in Soil Bacterial Cells as 
Related to their Climatic Adaptation 
Capacity ” (Mishustin and Messineva), 
165; “ IHiosphate Fixation and Pene- 
tration in” (Heck), 156; “Preserva- 
tion of, against Degeneration ” 
(Powers), 154; “ Relationships of Roots, 
Soil Profile, and Irrigation in the 
Sudan” (Kenchington), 338; “A 
Simple Apparatus for Measuring the 
Compactnetts of, in the Field, and 
Some Results Obtained in a Cultivation 
Experiment” (Heath), 65; “Soil and 
Fertilizer Studies of the Bureau of 
Chemistry and Soils,” 339; soil prob- 
lems in the Sudan Gezira, 32, 117, 208; 
“ The Use of the Glass Electrode in 
Soil Reaction and Oxidation- Re- 
duction Potential Measurements ” 
(Heintze), 66 

“Soil Acidity: On the Nature of Re- 
actions Responsible for,” III. (Muk- 
herjoo), 156 

“ Soil Analysis: A Handbook of Physical 
and Chemical Methods ” (Wright), 06 
“Soil Crusts: Methods of Study, their 
Strength, and a Method of Overcoming 
their Injury to Cotton Stand ” (Carnes), 
154 

“ Soil Deficiencies and Plant Diseases 
(Jacks and Scherbatoff), 162 
“ Soil Dynamics ” (Demolon), 165 
“ Soil Erosion ” (Stockdale), 1; “ Control 
Structures : Drop Inlets and Spillways ” 
(Kessler), 340; “ The Relation of Grass 
Cover to Control ” (Bminett), 340; 
“ The Relationship between Soil and 
Rain with Reference to ” (Cornell) 
339; soil erosion in America, 68, 340, 
341; British East Africa, 242; New 
South Wales, 68; South Africa, 1, 68; 
Tanganyika, 340; Uganda, 237 
“ Soil Fertility in the Sudan O^ira ” 
(Barritt): A criticism of Dr. Balls’ paper 
in January issue), IJl 
“ Soil Organisms and Crops: Revolution- 
ary Discoveries ” (Russell), 166 
Soil Science, Imperial Bureau of: Rpt. 
for 1934-36, 241 

Soil Science: Third Internationa! Con- 
gress of, 1935, 242 

“ Soil Shrinkage: A New Aimftxatui for 
Measuring^’ (Puri al.), 66 
Somaliland, 64 
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“ Some New Interspecific Hybrids in the 
Qenns Oossypium L.” (Skovsted), 362 
South Atooa: 

Ann. Rpt. of I>pt. of Agr., 1933-34, 142; 
Barberton Experimental Station, 78, 
236; cotton cultivation, 1933-34, 143; 
crop prospects, 1934-36, 143; diseases, 
78, 169; Empire Cotton Growing 
Corporation, assistance rendered by, 
143, 236; ginneries in, 188; parasites, 
72, 348; pests in, 72, 77, ’78, 143, 159. 
177, 236, 248, 348; “Pest Investiga- 
tions** (Parsons and Ullyett), 72; 
prices, 143; rotation of crops, 236; 
soil erosion, I, 68; U. 4 cotton, drought 
resistance of, 236; “ U. 4 Cotton: 
Origin and I>evelopment of” (PameU), 
177; varieties of cotton, 177 j 

South Carolina, See America i 

S.P. 1 cotton, 68; S.P. 66, S.P. 86 | 
cottons, 355 I 

Spacing experiments, 150 ' 

Sphenoptera sp. See Pests i 

Spinning: Influence of sisal cotton bale | 
covering on, 171; simplified system of, | 
170, 262; “ Standard Cost Control for ’’ : 
(Ryan and Taylor), 262 I 

“ Spinning and Preparation of Warp I 
Yams from Oomras Cotton “ (Taylor), i 
263 I 

“ Spinning (^ality of Cotton : Effect of | 
Storage Prior to Ginning on ” (Ahmad ), i 
343; “Spinning Quality of Cotton in i 
Relation to Seed Supply and Care of i 
Seed Stocks ’* (Moore and Stutts), 84 | 

“Spinning Tests: on Egyptian Cotton** i 
(Hancock), 146, 332; Fiji cotton, 331; | 
“Indian Cottons” (Ahmad), 62, 231, I 
324; Nigerian cottons, 327 j 

Spiny bollworm. See Pests i 

Sporoirichum ghbuliferum : See Parasites. 

S. paranense : Sec Green Fungus under 
Parasites 

Spot prices, 60, 138, 228, 323 
Stachyhoirys. See Pests 
Stainers. See Pests 

“ Standard Error and Probable Error of 
the Coefficient of Variability: Tables 
for Odculating ’* (Brown), 168 
Btartex cotton, 350 

Statistics: carryover, 48, 137, 226; 

consumption, 49, 108, 222, 227, 318, 
322; “Cotton Statistics’* (Todd), 43, 
133. 221, 317; America, 47, 49, 60, 108, 
110, 134, 137, 221, 226, 227, 318, 320; 
Egypt, 48, 50, 222, 226, 317, 320; 
Empire crops, 229; India, 62, 133, 136, 
222, 226, 230, 232, 318, 321; Kenya 
Colony, 234; Sudan, 136; World’s 
canyover, 318, 321 ; world cotton crops, 
47 j, 224 

“ Statistics in Agricultural Research ** 
(Wishart). 167 

** Statistical Analysis: A Note on the 
Vakte of Oomiation and Reg^sion 
in ** (Patewon), 68 

"Statistioal Methods” (Pickaifd), 92 ; 


“Bibliography of” (Zinzadze and 
Yates), 243; “Statistical Methods for 
Research Workers ” (Fisher), 243 
Stephanoderes hampeif 8. subvestitiis. See 
Pests 

Stereum purpureum. See Diseases 
Sligniatomy costs. Sec Diseases 
St. Kitts, Nevis and Anguilla. See 
West Indies 

St. Lucia. See West Indies 
Stonoville cotton, 82; Stoneville No. 2 
cotton, 62, 63 
Strain L cotton, 142 

“ Studies on the Sampling of Yarns for 
the Determination of Strength ’* 
(Kapadia), Pt. 1., 170; Pt. II., 263 
Siurmia inconspicua. See Parasites 
St. Vincent. See West Indies 
St. Vincent Cotton Exi>erimcnt Station, 
Rpt. of Cotton Research Officer, 1933- 
34, 60 

Suave cotton, 355 
Sucking bugs. See Pests 
Sudan : 

Ann. Rpt. of Dpt. of Agr. and Forests, 
1934, 325, 328; cotton culthation, 
1933-34 and 1934-35, 328; “Cotton 
Plant Studies in Growth Analysis of. 
Under Irrigation ” (Crowther), 144, 
253; “Cotton Production” (Norris), 
55; “A Day in the Life of a Cotton 
Inspector ” (Inge), 119; diseases in, 55, 
66, 144, 162, 329, 330, 348; ginneries, 
329; “Nile Valley: Impressions of 
Cotton Growing in ” (A baza), 56; pests 
in, 55, 75, 144, 161, 330; “ Relation of 
Roots, Soil Profile, and Irrigation in 
the Sudan” (Kenchington), 338; Rpt. 
of Administration, Finance and Con- 
ditions in Sudan in 1933, 53; soil 
problems, 32, 111, 117, 208, 338; 
statistics, 136; varieties of cotton, 56, 
162; Oezira : Ann. Rpt. of Agricultural 
Research Service, 1933, 53, 55; 1934, 
325, 329; diseases, 55. 56, 144, 162; 
“ Drainage in ” (Balls), 32; (Dempster), 
117; “Open Letter” (Greene and 
Bailey), 208; Reply (Balls), 297; 
experiments in, 56, 143; Gezira Irriga- 
tion Scheme; cotton cultivation, 1933- 
34, 328; 1934-35, 329; “ Some Factors 
Affecting the Glezira Irrigation Scheme’* 
(Hewison), 25; implement for uprooting 
cotton plants, 144; pests in, 55, 75, 
144, 161; “ Soil Fertility in ” (Barritt), 
111; soil problems, 32, 111, 117, 208 
“ The Sudan ” (Himbury), 328 
Sudan Bollworm. vSeo Red Bollworm 
under Pests 

Sudan Plantations Syndicate, 65, 66, 144 
Summary of Current Literature, 14 
Super Seven cotton, 261 
SwAzn^AND, 183, 236 
8yagra rugifrons. See Pests 
8yagru^ calmraius. See Pests 
Sylepta derogata. See I^eaf Roller under 
Peats 
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TANQAinnKA; 

Amani Institute, 3, 63, 67; Ann. Rpt. 
of Dept, of Agriculture, 1933, 53; 
2nd Conference of East African 
Agricultural and Soil Chemists, 337; 
cotton cultivation, 1933, 66; 1933-34, 
54, 144; cotton industry development, 
330; “Cotton Selection and Rotation 
of Supply of Improved Cotton Seed ’’ 
(Rounce), 366; ginneries in, 66, 330; 
marketing of cotton : suggested re- 
organization of, 67; pests in, 67, 79; 
soil erosion, 3, 340; tsetse, barrier to 
control, 79 

Taiiguis cotton, 162, 301, 356 i 

Technological Research Laboratory, \ 
Bombay, 61, 140, 141, 231 I 

“ Technological Reports on Standard j 
Indian Cottons” (Ahmad), 141, 231 \ 

Tennessee. See America 1 

Telranychua bimaculatus, T. ielarim. See i 
Red Spider under Pests ! 

Texas. See America I 

“ Textiles in the United States ” { 
(Whittam), 149; “Textiles and the | 
Microscope” (Schwarz), 269; “Tex- | 
tiles M^e from Indian Cotton ” j 
(Turner), 231 i 

Textile Fibres. See Fibres (Textile) I 
Textile Institute Journal f 14 j 

“Textile Microscopy (Modem)” i 
(Preston), 258 I 

“Textile Mills; Humidification in” 
(Midgley), 88 

“ Textile Research : Importance of Inter- 
pretation to ” (Schwarz), 171 
Thrips. See Pests. T. tabaci . See Thrips 
under Pests 

Thurberia weevil. See Pests 
Tinnevelly cotton, 62 
Tirrupur Cambodia cotton, 52 
Togoland, 234 

Transport (Motor) Tests in Australia of 
Second 16-Ton Motnr Transport Unit, 
265; (Roscoe), 307; motor transport in 
Swaziland, 183, 188 

Transport (Rail); Nyasaland, 233; Swazi- 
land, 183, 188 

“ Trench Silo : An Inexpensive Machine 
for Filling ” (Diseker), 244 
Trice cotton, 63 

Trichogramma lutea, T. minuium. See 
Parasites 

Tbinidap, See West Indies 
Trinidad Red iCMney Tree cotton, 60 
Triumph Big Boil cotton, 349 
Triumph .Navrotskii cotton, 164 
Tsetse fly. See Pests 
Turkestan, 65 

U. 4 cotton: “ Origin and Development 
of” (Paraeli), 177; Nyasaland, 234; 
Southern Rhodesia, 66; South Africa, 
236; Swaziland, 190; Tanganyika, 57; 
Uganda, 67, 236; West Indies, ^ 

U» 4-4 oottoDi 182; U. 4.4.2 cotton, 68, 
182; U 4/64 cotton, 66; U. 4/64 V. 


(Gatooma 6, 21) cotton, 66; U. 4/64/ 
7/10 (Gatooma 6, 11) cotton, 66; 
U. 4/123 cotton, 56 
Uberlandia Seed Selection Station, 63 
Uganda: 

Ann. Rpt. of Dept, of Agriculture, 
1933, Pts. I. and 11., 63; “ Breedine 
for Resistance gainst Disease ” 
(Hansford), 162; Bukalasa Experi- 
ment Station, 237; cotton cultivation, 
1933-34, 67; 1934-36, 380; 1935-36, 
330; cotton pools, 236; cotton reports, 
1933-34 (Botanist, Entomologist and 
Mycologist), 67, 68; cotton zones, 67; 
diseases in, 57, 237; Experiment 

Stations, 236, 237; export tax, 236; 
ginneries, 67; “Notes on Cotton 
Breeding in” (Nye), 366; pests, 67, 
237; ploughing, 67; rotation experi- 
ments, 237 ; Serere Experiment 
Station, 236; soil erosion experiments, 
237; varieties of cotton, 67, 236, 237, 
365 

Uganda cotton, 177 

Ujja-ui (Mandusar) cotton, 231; Ujjain 
(Ujjain), cotton, 231 
Umri Bani cotton, 141, 231 
“ Una Fabrica donde Viven y Trabajan 
Mil Seiscientas Muchachas ” (Sauer- 
wein), 66 

“ An Undescribed Sclerotium Fungus 
Prevalent in N.E. Texas ” (Neal and 
Weston). 82 

“ Unity National and Imperial ” (Martin 
lAjakc), 174 
Upland cotton, 62, 257 
Uppam cotton, 142 
Uruguay, 347 

“ Utilisation du Co ton pour les Usages 
autres quo la Filature ” (Dantzer), 171 

64/V. cotton, 235 

Varieties of Cotton: “ Fruiting Characters 
and Time and Cost of Pickmg ” (Hall), 
69; varieties of cotton in America, 63, 
240, 333; Egypt, 147, 238, 289, 332; 
Fiji, 301; India, 62. 133, 141, 231, 324; 
Nigeria. 65, 327; Peru, 162; Queens- 
land, 140; Southern Rhodesia, 65; 
Russia, 154, 268; South Africa, 177; 
Sudan, 66, 162; Uganda, 237, 366; 
West Indies, 69 
Vernalization, 173, 341 
VenieilUum wilt^ VertieiUium albo-cUrum. 

See Wilt under Diseases 
Verum 262 (Akola) cotton, 231; Vemm 
262 (Nagpur) cotton, 141, 231 
“Some Viewpoints of an Applied Bio- 
logist” (Brierley), 83 
Vims diseases. See Diseases 
Voltos cotton, 289, 302 

Wagad 8 cotton, 141 
Waxahachi© wilt. See Diseases 
West Indies: 

Diseases in, 361 ; pests in, 69, 146, 238, 
345, 346; prices, 69; Sea Island oattoni 
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new uses for, 237; “ Review of Trade 
in, for 1933-34 ” (Molyneux, Taylor 
and Co.), 68; Sea Island cotton goods, 
suggested registration mark for, 237; 
Sea Island cotton industry, 237 ; 
seed, disinfection of, by Simon’s 
heater, 69 ; selection work, 69 ; varieties 
of cotton, 59 ; West Indian Committee, 
237; West Indian Sea Island Cotton 
Association, 146, 237. Anguilla, 69. 
Antigua : Cotton Industry ” (Warne- 
ford), 331; marked improvement of 
1933>34 crop, 58; pests in, 345. 
Barbados, 58. Carriacou, 59. Grenada., 
63, 69. Jamaica, 7. Lesser Antilles, 
73. Montserrat : cotton (•ultivation, 

1933, 69; pests in, 346; price of 1933- 
34 crop, 58; Sea Island cotton industry, 

1934, 69. iSV. Kitts- Nevis : Ann. Rpt. 

of Bpt. of Agr., 1933, 53; cotton 
cultivation, 1933-34, 69; deterioration 
of St. Kitts’ crop of 1933-34, 58; 
Government bonus to peasants. Nevis, 
1933-34, 69. JHt. Lucia, 53. aS7. 

Vincent : Ann. Rpt. of Dopt. of Agr., 
1933, 63; cotton cultivation, 1933-34, 
60; Cotton Expt^riment Station, Rpt. of 
Cotton Research Officer, 1933-34, 60; 
cotton prospects, 1934-35, 60, 237; 
pests in, 346. Trinidad and Tidxujo : 
Administrative Rpt. of Dept, of Agri- 
culture, 1933, 63; “An Account of 
a Visit to the Cotton Research 
Station ” (Arango), 331 

West Indian Blister Mite {Eriophyes 
gossypH), See Pests 
West Indian Committee, 237 


West Indian Sea Island Cotton Associa- 
tion, 146, 237 
Westerns cotton, 62 
White ants. See Pests 
White flies. See Pests 
Wild cotton hoTOT {Ilhodoneura terminalis). 
See Pests 

Wilt. See Diseases 
W^ireworms. See Pests 
“ The World’s Cotton Position ” (Todd), 
I. and 11., 173; IIL, 204 
“World’s Cotton Situation: Foreign 
Cotton Production,’’ 334 
“World Cotton Trade” (Reiss Bros.), 
173 

“ World Textiles, with a Review of 
American Cotton,” 62, 149 
“ World Textile Industry: A Review of” 
(Nicmeyer), 264 
“ Wrinkled l.oaf ” cotton, 164 

“ X. 04729 ” cotton, 66, 329; “ X. 730 ” 
cotton, 56; “X. 1530” cotton, 56, 
329, 332; “X. 1730 ” cotton, 56; 
“X.A. 1129” cotton, 330; “ X.H. 
1029 ” cotton, 162 

Yams. Sec Cotton Yanis 
“Yield Trials; Application of Modern 
Statistical Methods to” (Raja- 
bhooshanam), 342 

Zagora cotton, 289; Zagora Malaki 
cotton, 147, 289 

Zeuzera [Azygophlths) boisduvali. See 
Pests 

Zululand Hybrid cotton, 177 
“ Zyklon B ” disinfectant, 69 
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